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NOTICE. 



Tms VoLTTME, wliile intended as a sequel to the Introduction to 
Arithmetic in Chambers's Educational Course, forms also an 
independent treatise, conducting the pupil from the first steps in 
the science of numbers to that stage where it becomes necessaiy 
to adopt the more general sjnnbols of Algebra. Constructed with 
reference to the IntroducUqj^ to Arithmetic on the one hand, and 
to the Elements of Algd)^.:pn ,the other, a uniformity of system 
has been observed, which'^-mll not ^nly faqilitate the progress of 
the student who follows a cOmple|» 'cpurs^ but impart to him a 
conception of the science more perfe!<5t and permanent than coul4 
otherwise be attained. 

In the arrangement of the work, a more strictly sequential 
method has been adopted than is to be found in kindred treatises ; 
and while most of the usual rules are retained, others have been 
introduced which bear more directly upon the business require- 
ments of the present day. In the expression of the rules, 
simplicity and conciseness have been observed, allowing the pupil 
to be instructed in details by the methods of solution and explana' 
tions which follow, and which in each case should be thoroughly 
mastered before proceediag to the exercises, as the prime aun 
throughout has been to inculcate principles rather than empirical 
formula. In the exercises, everything like puzzle and paradox 
has been avoided, and such a gradation and variety ^ven^ «&tsa^ 



!▼ NOTTCB. 

at once train the reasoning Unities of the learner, and accustom 
him to forms and subjects that are likely to present themselves in 
active life. Series of miscellaneous exercises have been inserted 
at certain stages ; and where these can be readily solved, the 
pupH may safely proceed to the next stage ; but where any 
difficulty is experienced, it may be inferred that some of the 
previous principles have been imperfectly understood, and 
therefore demand revision. 

This volume, which forms the second of the Arithmetical and 
Commercial series of the Course, has been followed by a treatise 
on BooK-KEEPiNO, and a volume of Commercial Tables» 
eontaining such mercantile information as may render it an 
Acceptable guide to the Warehouse and Counting-room. 
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ELEMENTS OF ARITHMETIC. 



AiUTBMBTic is the science of numbers; it treats of their 
fnwperties, and of the methods of making computations hf 
soeans of them. 

; A unUf or, as it is sometimes called, unit^j iaoneof anything ; 
$^ one foot, one man, one table, &c. 

v. Number signifies either a unit, as, one man : or a colleoCion 
^ units of the same kind, as, two men, Jive books, seven houses, 
a thousand feet, &c*; two^Jivef seven, thousand, &c^ are called 
nuttibers^ 

''yl NOTATION AND NUMEEATION. 

yj.NoTATioN is the method of expressing numbers by means 
isf certain ^gns or figures \ thu»— 1, 2, d, 

v;' NuMRRATiON is the art of numbering, that is, of reading or 
<<»pressing numbers in words ; thus — 1, one ; 2, two. 

^'^'Tbs Fioubss used to express numbers are the following t 

riJMK tve» ttMi^ ibui^ Ave, tls, mvm, «lgH "Ib^ ooOriiiK'rclplMt'. 

i.*l 28456789 

r^The first nine of these figures, when standing separately or 
^itiSogty, thus — 1, 2, 8, 9, represent the numbers from one fo nme. 
i3be last, 0, called a nothing or cipher, expresses no number, and 
illM no value in itself; but it is used to afi'ect the value of the 
JBJivat figures when annexed to them, as will presently be 
eitplained. 



2^ BLBMBHT8 OF ARITHHBTIO. 

It ia by meflns of these ten figures and their combinations fhat 
all numbers are expressed. 

Elach of these figures, besides the simple yalue which it has 
when standing alone, as, 1, one, 2, two, &c., has also, when stand- 
ing in connection with other figures, a local value — that is, a 
value depending on the pUzce it occupies in the number. 

Thus, 5 by itself means simiply Jive ; but if it become the secoiid 
figure from the right, by a nothing or any other figure being 
placed after it — thus, 60 — the 6 has ten times its former value, 
and means 5 tens, or Jifty ; and if it become the third from the ' 
right, by another figure being annexed— thus, 500— the 6 is again 
increased tenfold in value, and means 5 hundreds ; and so on, the 
addition of each new figure increasing tenfold the value of those 
before it. 

It is in this way that the nothing or cipher, though it has no 
value in itself, afiects the value of the other figures, by altering 
their place or rank. Each of the other figures has a similar effect 
on the rest when annexed to them. 

It is to be observed, however, that though the value of a figure 
depends on the place it occupies, the meaning of the figure always 
remains the same. Thus, 5 always expresses five of something, 
either five single things, or five groups of ten, or five groups of 
a hundred, &c. 

Numbers Ten to ninety -nine are expressed by combining two. 
figures ; thus— 10, ten ; 20, twenty ; 86, eighty-five ; 99, ninety- 
nine. 

Numbers One hundred to nine hundred and ninety-nine, are expressed 
by combining three figures; thus — 100, one hundred; 600, five 
hundred; 867, eight hundred and sixty -seven; 999, nine, hundred 
and ninety-nine. 

Thousands are expressed by four figures; thus — 1000, one 
thousand ; 7320, seven thousand three hundred and twenty. 

Tens of thousands are expressed by five figures ; hundreds of 
thousands, by six figures ; millions, by seven figures ; and so on. By 
using more figures, we are enabled to express any number, 
however great. 

It will thus be seen that in Notation, the rank or place of a 
figure in any number is what determines the value it bears. 

The first figure at the right in a line of figures, counting from 
right to left, has only its simple value ; a figure in the second place 
has ten times its simple value ; a figure in the third place has ten 
times the value it would have in the second place, or a hundred* 
times its simple value, and so on ; and, generally, a figure in 
any place has ten times the value it would have in the next lower 
place. 

The number 10, according to which the /oca/ values of the other 
figures are determined, is called the base o£ the system ; and the 
system of notation itself the dedmal scdk of notation. 



; 'Xb» flist M loweat pUce id a line of fijniRi U called tbe nItC 
place i the second, the lau' place ; the third, handred^t the fDnrth, 

lifmaada'; aud bo on, as ehcwn in the foilowing Koebaiioh 
TiBLE. It is read from right to f«/f, thus— uaiU, teD«, bundred*, 
Sf^i the rank or poaition in which thue stand in regard to each 
other should be curefully studied and committed to memory. 
. 1r expreseiag large numbers in flares, it is usnali fbr the Mke 
(f distinctneis, to point oS tbe figures as thr as possible into wt« 
of tliree, called ptriodi, bj means of commas, beginning at tha 
ruit hand, and conntiuK tovonii. the left. Thug— S7,4fia,29a. 
£ach Period of three is named as marked in the Table. 

NUHeBATION TABLE* 




Tbe abore number, 821,987,664,321,987,664,321, is read three 
hnitdred and twenty-one quintillions, nine hundred and eighty- 
seven qnadrillions, six hundred and fiftj-foui trillions, three 
hnndred and twenty-one billions, nine bundred and eif^t^-serea 
nulliona, six hundred and fifty-four thousand, three hundred and 

The periods socceeding those in the Table are itxtiBims, 
Kplilliotu, oclilliimi, &c., bnt these names are seldom employed. 
In ordinary afiUrg, we rarely hear of any lam beyond hundred* 
of millioDB. 

T. To EXPKEBS NuHBEBS IN Figuret, 

Be^in at the left hand, and put down the required fignm 
OMflfter tbe other in a line, taking core to put each flpire in 
the jilate or rank necessary to expre^ (he number, according' tt> 
Uw Numeration Table — that is, millions must be put ia the 



it thui the old form used by oniBelTea. 
tO periods of three, snd are QBJned and read 
— --' - ' is given beloTf, the flgui™ «a» 



4 muaoMTS or AXSTBUwric 

ttiQlioii^ pbwe, or serenth from the right hand ; tfaoaaaiidf in 
the thcwwindU' plaee, or fourth from the right; and so on. ' : 

In doing thii, notkingt mvult be put in all those pheu of whidi 
none are mentioned in the given number. Thus, if tbonsands 
are mentioned, but no hundrodi^ a nothing must be put in the 
hundreds' place, to keep the other figures in their proper rank. .« 

After the figures are written down, point them ofl^ as far as 
poAsiUe, into periodi of three, beginning at the rwht 

It may be useful, at first, for the pupil, in writing small 
mmibers, to mark down as many of the places (such as nnits, 
tens, hundreds, &c) in the Numeration Table as are required to 
express the given number, and then to write the respective 
figures below the names that express them: thus, write in 
figures, thirty-six thousand and seventy-three. 

ten* of tbemnuU, tl M m i > nd % hondndf, trai^ mitt. 

8 6, 7 8; or, 86,078. 

In writing down larger numbers, such as millions, proceed as 
follows: Draw three lines «L J. Ji to represent the three 
periods, into which the figures forming a million, or millions, are 
divided ; below that marked fit, write the millions of the given 
number; below that nuudced t, the thousands; and below thspt 
marked ii, the hundreds, tens, and units. 

Thus, suppose the number to be expressed is one hundred 

and six millions, five thousand and thirty ; below tiie m, write 106 ; 

below the t, 005; and below the u, 080; thus — 
m t «__ 

10« 005 080 ; or without the lines, 106,005,080. 

It will be observed that there being hi the killionb* period no 
tens of miHions, in the thousands' period no hundreds or tens of 
thousands, and in die mnrs' period no hundreds or units, nothings 
have been inserted in all these piacss to keep the other figures in 
their right position. 

grooped into periods of six, wfaioh is an anangemeBt very inoonveniettt 
in priMstiqe. It will be obMrved that Hbe two TaUes az« tbs same up 
to nundreds of millions. 

OLD XCMBBATIOir TABLB. 

Wnam. 





« I < 1 I < « 




i 

I Jill ililii liilll 

1, 987654^ 82198 7. 654821 



KOTATVOII A9X> VOUXfLATtOV. 6 

After ft little practSoe^ the papH wVH Im able to (Kspeme with 
the nunee and lines altogidther, vad to write anj number whatever 
with great fiicilitjr. 

XitfvelaM in HoCitioB. 
Note down In Hgoret the fi>Uowing numbwt t 

1. Six thousand seven hundred and eis^t, 

2. One millioii two thousand and sixty. 

0. Seven millions four hundred and thirty-two thousand four 

hundred and seren. 
4. Sixty-three milliona and fiftv thousand, 
1^ One hundred and tweu^-three millions four hundred and 

fifty-six thousand seven hundred and eighty-nine. 

6. Two millions and two. 

7. Seven thousand and forty-eight. 

8. One hundred and seven Uiousand six hundred and seventeen. 

9. Twenty-four millions thirty-six thousand and five hundred. 

10. Seven hundred and eighty millions six hundred thousand 

ttidfour. 

11. Ninety-one n^iUions sixty-three thousand two hundred and 

twenty-five. 

12. Eight hundred and seventy-nine millions and fifteen. 

The distances of the principal planets fh>m the sun are as 
fi)Ilow<t 
18. Mercury, thirty-seven millions of miles. 

14. Venus, sixty-eight millions of miles. 

15. The Earth, ninety-five millions of miles. 

16. Kars, one hundred and fbrty-two millions of miles. 

17. Jupiter, fiiur hundred and ninety-five millions of miles. 
16. Saturn, nine hundred and six millions of miles. 

1$. Uranus, one billion eight hundred and twenty-two millions of 

miles. 
20. Neptune^ two Ullions eight hundred and fifty-four millions 

of mUies. 

It may give some idea of large numbers, such as millions and 
billions, to mention that about 25 millions of books, each an inch 
thick, would make a {die 400 miles high—the distance firom London 
to Edinburgh ; and about 15| billions of such books would make 
a pile 240,M)0 miles high— being the distance from tlie earth to 
tiiemoon. 

Answen. 

1. 6708 6. 3000002 11. 91068225 16. 142000000 

2. 1002060 7. 7048 12. 879000015 17. 495000000 
8. 7482407 8. 107617 13. 87000000 16. 906000000 

4. 68050000 9. 24036500 14. 68000000 19. 1822000000 

5. 128456789 10. 780600004 15. 95000000 2a 2854<yyy3^ 
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ELEMB1CT8 OF ABITBMETIO. 



II. To EXPRESS Numbers in Words. 

Begin at the right, and, goings towards the left, divide the 
numbers, by means of commas, into as many periods of three 
figures each, as possible : then name the order or rank of eaeb 
figure of file sfiven number; thus— units, tens, hundreds, thoiJH 
sands, &c. — £at is, the first figure at the right is units ; ^^ 
next, tens ; and so on. 

Having in this way ascertained the rank of each figure, or 
its position in the Numeraticm Table, express the whole sum in 
words, reading in the usual way from left to right. 

In reading large numbers, it will be useful, after dividing them 
into periods, to write above the first period at the right, u for 
units ; above the second, t for thousands ; above tiie third, m for 
millions, &c ; the names of the successive periods being obtained 
fhnn the Numeration Table. Then commence at the left, and read 
as in the following example : 

The number 85605832, when divided into/^ertbcb, stands thus-— 

m t u 
85,605,832, 

and IS read eighty five mHUons, six hundred and five thousands, eight 
hundred and Udrty-two. 

After a little practice, it will become unnecessary to name 
the order or rank of the figures, or to mark the periods, before, 
reading them. 

Ezerdaes in NumeratioB. 

Express the following numbers in words : 



1. 45 




13. 


7354 


2h. 


39000061 


2. 89 




14. 


1296 


26. 


682379265000 


3. 76 




15. 


608 


27. 


300031027 


4. 67 




16. 


1007 


28. 


416927384 


5. 83 




17. 


7105 


29. 


10000310020 


6. 95 




18. 


83472 


30. 


84700502060 


7. 69 




19. 


100685 


31. 


12345678 


8. 16 




20. 


29307 


82. 


1020304050 


9. 432 




21. 


6410200 


33. 


60070800917 


10. 119 




22. 


61794325 


34. 


413000000 


11. 191 




23. 


81416 


35. 


271094684 


12. 746 




24. 


7854 


36. 


2718281828459 


37. Mercury, 


diameter in mile 


8, . 


8140 


88. Venus, 


» 




• 


7700 


89. Earth, 


m 




• 


7912 


40. Mars, 


» 




• 


4100 


41. Jupiter, 


» 




• 


90000 


42. Saturn, 


m 




m 


. 76791 


43. Uranus, 


» 




• 


85307 


44. Neptt 


me, 


w 




• 


. 89793 



BOMAN NOTATXOir. 



ROHAK NOTATION. 



Tbe Romans made use of the following letters, with their 
eoxnbinations, to express numbers. They are still in use among^ 
Qfu^Ives for some purposes, such as the headings of chapters^ 
divisions, &c. 



I. = 1 


C. 


100 


V. = 6 


D. or Jq. = 


600 


X. = 10 


M. or CIo. = 


1000 


L. = 50 







: Two or more of the smne letter placed together, mark two or 
Boore of the same number ; thu8 — II. means twice I., or two. 

A letter of inferior value placed before one of superior value, 
means that the inferior is to be deducted fVom tlie superior ; thus 
in IX., the I placed before the X means that lis to be taken from 
X, and IX. therefore expresses 9. 

A letter of inferior value placed after one of superior value, 
means that the inferior is to be added to the superior — thus in 
iiK,f the X placed after L means that X is to be added to L, 
and LX. therefore expresses 60. 

'.A line drawn above a letter increases its value a thousand 
tames— as X., 10,000; D., 600,000. 

The number Iq (= D. or 600) is increased in value ten times 
for every q annexed; thus— Iqq. means 5000. The number 
CIo (= M. or 1000) is increased in value ten times for every C 
and Q joined to it; thus — CIo., by joining C and q, becomes 
CCIqo., or 10,000. The letters 1q are not now in use. 

I. 1 

n. 2 
ra. 8 

IV. 4 

V. 5 

VI. 6 

vn 7 
vni. a 

IX. 9 

X. 10 

XI. 11 

XII. 12 

xin. 18 



XIV. 14 


LXXX. 


80 


XV. 16 


XC. 


90 


XVI. 16 


C. 


100 


XVII. 17 


CC. 


200 


S:V1II. 18 


CCC. 


800 


XIX. 19 


CCCC. 


400 


XX. 20 


D. 


600 


XXT. 21 


DC. 


600 


XXX. 80 


DCC. 


700 


XL. 40 


DCCC. 


800 


L. 60 


DCCCC. 


900 


LX. 60 


M. 


1000 


LXX. 70 


MDCCCLIV. 


1864 
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SIMPLE ADDITION. 

Addition is the method of finding a single nuniber thid. is 
equal to two or more other numbers taken together. The sinjifte 
number obtained by the addition, is called the sum of the other 
numbers. 

It is only numbers of the same kind or denomination that can 
be added together; thus, though 3 and 4 make 7, we cannot say 
that 8 yards and ^feet make either 7 ycsrds or T feeU 

A SvnpU numb^ is that which is expressed in one denomina- 
tion, as 10 pounds, or, 10 shillings. When simple numbers are 
added — that is, numbers that are aU pounds, or^ aH shillings, &e. 
«— the operation is called Simple Addition. Ihis Bule is given 
below. 

A Compound number is that which is expressed in several 
denominations, as 10 pounds, 5 shillings, and 8 pence. When 
compound numbers are added, the operation is called Compound 
Addition. This Rule is given at page 50. 

Thb same distinction of Simple and Compound applies to the 
subsequent rules of Subtraction, Multiplication, and I^vision. 

For convenience, certain signs are often employed in oonneotion 
with the rules of arithmetic. 

Addition is denoted by the sign +t called ptusj thus, 7 4-6 
means that 7 and 6 are to be added together. 

The sign = (which means equal to), when placed between two 
quantities, denotes that they are equal to one another: thus — 
7 + 8 = 15, means that 7 and 8 addeid together are equal to 15. 

The sign .*. signifies therefore, and */ because. 

As the pupil cannot be expected to make any progress until he 
know at once the sum of any two figures, the following table 
must be accurately committed to memory : 

addition table. 

The pnpil ought to verify this Table by means of Counters. 



2 and 


3 and 


4 and 


5 and 


6 and 


7 and 


8 and 


Qand 


2 are 4 


2 are 5 


2 are 6 


2 are 7 


2 are 8 


2 are 9 


2 are 10 


2 are 11 


3 n 5 


3 IT 6 


3 n 7 


3 >f 8 


3 «r 9 


3 «r 10 


3 <r 11 


3 IT 12 


A It 6 


4 # 7 


A » S 


4 >y 9 


4 «f 10 


4 >» U 


A If 12 


4 IT 13 


S If 7 


6 » 8 


5 If 9 


5 IT 10 


5 n U 


6 If 12 


6 « 13 


6 IT 14 


6 If 8 


6 IT 9 


6 /» 10 


6 IT 11 


6 IT 12 


6 w 13 


6 If H 


6 >» 15 


7 fr 9 


7 »r 10 


7 If 11 


7 f' 12 


7 If 13 


7 1^ 14 


7 /r 15 


7 If 16 


8 r 10 


8 If 11 


8 IT 12 


8 «r 13 


8 <f 14 


8 <y 16 


8 (r 16 


B If n 


9 IT 11 


9 » 12 


9 «r 13 


9 » 14 


f 16 


9 «r 16 


9 >f 17 


9 If IB 


10 12 


10 n 13 


10 If 14 


10 n 16 


10 If 16 


10 If 17 


10 If 18 


10 n 19 

1 



The popQ should be exercised on tbe tabk in tfie Ibllo^iis 
maimer: Write tbe first ten numbers in mgr order on a Mbeis 
boardf and beloir eadi write tbe number 2, and let him name the 
som of every two numbers, in saocesiion ; proceed in tbe same 
waj with 8, 4, 5, &C. For enmpls^ suppose that 6 is placed 
J)^w eadi of tiie flgores, thus: 

«88 10 68741» 
6666666666 

Ae pupil should then begin at the right, and say 6 and 9 are -15, 
WvnA 1 are 7, 6 and 4 are ten, &c After he can do this with 
fiusUlty, the teacher should ask him: How many are 16 and 9t 
M and 9 ? 36 and 9 ?— calling his attenti<m to the &ct, that the 
right-hand figure is the same in each case : and so on with all 
the otber figures. By pursuing this method, the teacher wiU be 
much gratified with ibe future progress of the pupiL It may be 
xemarked, that by means of tiie countersy the black-board, and 
WfS'Voce examination, the pupil's senses of tottehj sight, and hearing, 
* the three great avenues of Jbiowledge,' are called Into exerdse. 



BULE FOR ADDING. 

1« Write the numbers to be added together, distinctly under 
each other, so that tmits may stand directly under unitSy tens 
vfider tens, &c., and draw a line under the whole. 

2, Add together the figpures in the column of units, put down 
the last iigvLTe of the sum under this column, and carry the 
other figure or figures, if any^ to the next column. 

3. Proceed in the same way with the other columns in 
succession, adding in each case any figures carried from the 
previous column ; on adding the last column^ put down all the 
figures of the summation. 

The various figures that have been written down form the 
answer or sum. 

Examplc-^AM together 534, 4397, 61, 406, and 7325. 

In this example, the numbers are set down as in the 

534 margin, and begmning at the lowest figure of each column, 

4397 the pupil should proceed thus : 

: ; .' gi PumL — 6 and 6 are 11, and 1 are 12, and 7 are 19, 

■ AQQ and 4 are 23 ; that is, 2 tens and 3 units. I put down 



7325 



the 3 units, and carry the 2 tens to the next column. 

2 to 2 are 4, and 6 are 10, and 9 are 19, and 3 are 
12723 22 tens ; that is, 2 hundreds and 2 tens. I put down 

the 2 tens, and cany the 2 hundreds. Again, 2 and 3 
are 5, and 4 are 9, and 3 are 12, and 5 are 17 hundreds; that is, 
I thousand and 7 himdreds. I put down the 7, and cany 1. LasA>Vs« 
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ELBKBKTS OF ARITHMETIO. 



1 and 7 are 8, and 4 are 12. I put down the whole flam, 12 thonsaaiAi; 
because there are no more columns to be added. Teacher. Whai'ii 
tiie sum of all the columns ? PupiL Twelve thousand seven hundnd 
and twenty-three. 

After a short time, the pupil should learn to smn the several 
columns without naming the figures. For instance, in the abore 
example, instead of saying 5 and 6 are 11, and 1 are 12, and 
7 are 1 p, and 4 are 23, he should only be required to name the 
result at each step ; thus— 5, 11, 12, 19, 23, &c. 

Bbason of the Hole. — ^The rule for adding numbers depeodi 
cb the following obvious principles : 

1. That the whole sum is equal to all its parts taken 
together. 

2. That it is only numbers of the same local value that can be 
added together ; hence, units are added to imits, tens to tens, &c 

3. One is carried for every tea, because, from the nature of 
notation, ten units in any one column is equal to one only in it» 
column immediately to the left of it. 

Pboof. — To check the correctness of the addition, count the 
columns downward, and if the sum is the same as before, the 
work is probably right. 

Or, Divide the account into two or more parts, and add the partt 
separately ; then find the amount of these partial sums. If this 
amount is equal to the sum obtained in the usual way, tlie work 
may be pre9umed to be right. 



Example, — 7346 
1275 



8621 



8394 
2967 
1826 18177 



Total 21798 21798 



1. 

184 
892 
571 
694 
963 
182 



2. 
579 
125 
791 
506 
884 
179 



Exercises. 

8. 

695 
953 
857 
191 
802 
864 



4. 

866 
596 
127 
932 
702 
841 




« 



2986 



2. 2564 



Answers. 
8. 4862 



4. 8564 



5. 85^9 



MMPLB ASDITION. 11 



^ 


7. 


8. 


9. 


10. 


fi66 


650 


8521 


7285 


:9167 


406 


892 


3947 


5984 


8589 


SUM 


416 


1876 


1678 


9764 


am 


sse 


2845 


2A60 


1852 


791 


785 


9812 


8827 


3956 


m 


<i06 


7095 


iaA8 


12U 


IL 


W- 


13. 


14. 


16. 


tms 


3957 


7854 


3954 


^198 


901^ 


lj«» 


8141 


m6 


4666 


;8i» 


9854 


695T 


3910 


7852 


58» 


7889 


271S 


4678 


11^ 


dS16 


I29U» 


2845 


9087 


;8964 


■^•SW 


9fiftl 


9687 


1,685 


:d576 


16. 


17. 


18. 


19. 


2a 


9795 


9162 


678S 


4068 


8964 


19T6 


8976 


2954 


2079 


4258 


;8?09 


8587 


8926 


9965 


7068 


4M» 


7862 


1488 


8470 


8829 


3785 


Bsm 


1:846 


2886 


4956 


:8ia6 


8572 


8972 


9742 


^748 


ft. 


22. 


28. 


84. 


26. 


4065 


4209 


5126 


2677 


6978 


2887 


5670 


9682 


8321 


2165 


4021 


6468 


7923 


^678 


9657 


!d680 


£338 


;8Q84 


5322 


^26 


)»iL48 


4074^ 


:9146 


9172 


9577 


!2S!06 


4687 


175® 


^W54 


8768 


86. 


27. 


28. 


29. 


^0. 


«982 


1982 


6176 


5810 


6237 


T8i« 


8976 


3498 


6781 


9748 


«6fl7 


4757 


5182 


9574 


8034 


1285 


8182 


6790 


3448 


9164 


40a7 


7957 


9269 


5486 


9267 


1S7T 


2632 


8807 


4798 


2868 


i . . ■ 




Answers. 






ft 2967 


11. 86171 


16. 26559 


21. 28106 


26. 27580 


7. 3484 


12. 83854 


17. 42068 


22. 29442 


27. 23856 


8. 83696 


18. 33152 


18. 20964 


23. 41618 


28. 33662 


9. 28571 


14. 24449 


19. 87010 


24. 42024 


29. 35397 


la 89555 


15. 23786 


20. 88818 

B 


25. 45481 


aa 4^^*^% 
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BLBMJfiKTS OF ARITflMBTIO. 



81. 


82. 


88. 


84. 


85. 


8789 


7984 


3048 


2468 


6287 


9415 


£[196 


8928 


4087 


4509 


9789 


9768 


9748 


6868 


6243 


6481 


8487 


2896 


4298 


7801 


9288 


1689 


6148 


8068 


9360 


7965 


9874 


2981 


3647 


4918 


36. 


87. 


88. 


89. 


40. 


«887 


7306 


6988 


2138 


9278 


7764 


6479 


8209 


8845 


2734 


6883 


8452 


9270 


4569 


4689 


8847 


8874 


8478 


8672 


4386 


2905 


9765 


7640 


6986 


7892 


^978 


8209 


6968 


2186 


7584 


4106 


2973 


9742 


8578 


6705 


41. 


42. 


48. 


44. 


46. 


8925 


1284 


7817 


1297 


69817 


1874 


5678 


7989 


9084 


98766 


8927 


9128 


2157 


8275 


89278 


9872 


4667 


9786 


7926 


41692 


8197 


8901 


6278 


1837 


64188 


2864 


2345 


1892 


2749 


27952 


6972 


6782 


3685 


8475 


61847 


46. 


47. 


48. 


49. 


50. 


91934 


478926 


897426 


826927 


392576 


89766 


593842 


693075 


259728 


834912 


19372 


795384 


329705 


298732 


782619 


49108 


682173 


574889 


987659 


235678 


21685 


373925 


328975 


283139 


901234 


89724 


814198 


895763 


173916 


679257 


68372 


765482 


654321 


876544 


896872 


27998 


127904 


718902 


328697 


782764 


64796 


762847 


687198 


123456 


397185 



61. 3917 4- 40 + 31254 + 293 + 8162 + 763 + 82 + 7854. 

62. 17642 H- 39126 + 3175 + 98 + 814 + 79268 + 123 + 17. 

63. 891 H- 216 + 7139 + 26 + 318 + 9832 + 72966 + 18 + 9. 













Answers. 










81. 


46672 


36. 


44810 


41. 


31631 


46. 


452745 


61. 


62361 


82. 


40948 


37. 


41058 


42. 


88630 


47. 


6379631 


62. 


140168 


33. 


32239 


38. 


45285 


43. 


88499 


48. 


5030204 


68. 


91404 


84. 


28426 


39. 


80969 


44. 


34643 


49. 


4157G98 






85. 


39118 


40. 


48268 


45. 


388034 


50. 


5801997 







SIMPLE ADDITION. 13 

54. Add together fifty-four thousand seven hundred and six- 
] teen, four thousand and eighty-nine, three hundred and twenty 
V thousand . six hundred and four, one hundred and sixty-five, 

'thirty -nine, four millions three thousand two hundred and thirty- 
seven, nine hundred and sixty -one thousand five hundred and 

• twenty-nine. 

55. In 1851, the population of London was 2362286; that of 
Liverpool, 875955 ; of Manchester, 803385 ; of Birmingham, 
!^2841; of Leeds, 172270; of Bristol, 137328; of Sheffield, 

: .185310; of Bradford, 108778; of Glasgow, 829097 ; of Edinburgh 
' and Leith, 191221. What was the total population of all these 

• places in that year ? 

56. In 1801, the population of London was 958863; that of 
■ liverpool, 82295 ; of Manchester, 94876 ; of Birmingham, 70670 ; 

of Leeds, 53162; of Bristol, 61153; of Sheffield, 45755; of 
Bradford, 18264; of Glasgow, 77058; of Edinburgh and Leith, 
81404. What was then the total population of all these places? 

57. The Great Exhibition of 1851 was open in May 27 days, 
.• and the number of visitors during that time was 784814 ; in 

June, 25 days — visitors, 1183114; in July, 27 days — visitors, 
1814176; in August, 26 days— visitors, 1028485; in September, 
26 days— visitors, 1155240; and in October, 13 days— visitors, 

. 808287. How many days was the Great Exhibition open, and 

y how many visitors were in it ? 

, .' 58. At the end of 1848 there were open 2036 miles of railway 
in Great Britain ; in 1844 there were opened 204 miles ; in 1845, 
296 mUes; in 1846, 606 miles; in 1847, 803 miles ; in 1848, 1182 
"miles; in 1849, 869 miles; and in 1850, 625 miles. How many 

• miles of railway communication were open at the end of 1850 ? 

59. The totai receipts for all the railways in Great Britain were 
as follows: in 1842, £4341781; in 1843, £4842625; in 1844, 
«e5610982; in 1845, £6669224; in 1846, £7689874; in 1847; 
£8975671; in 1848, £10059006; in 1849, £11013817; and in 

• 1850, £12755285. What were the total receipts of all the railways 
during these nine years ? 

60. In the year 1857 the quantity of mineral dug in the United 
Kingdom was as follows : tin ore, 9783 tons ; copper ore, 229455 
tons ; lead ore, 96820 tons ; silver, 1 5 tons ; zinc ore, 9289 tons ; 
sulphur ore, 74679 tons ; arsenic, 476 tons ; cobalt, 4 tons; nickel, 
1 ton; iron ore, 9573281 tons; coals, 65394707 tons; salt, 1462045 
tons. How many tons were dug in all ? 



Answers. 

64. 5344379 57. 144 days 59. £71958215 

55. 4848421 6169016 visitors 60. 76850555 

56. 1588500 58. 6621 



SIMPLE SUBTEACTIOK. 

SuBTR ACTION 18 the method of taking a less numher from a 
greater, to find what remaijis, or what is the difference between 
the two numbers. 

The number left after subtracting the one from the other, is 
called the Difference, or Bemainder. 

Subtraction is denoted by the :8ign — called minus ; thus, 
7—5 = 2, denotes that 5 is to be subtracted from 7, and the 
remainder is eqnal to 2. 

SUBTBAGTIOJr TABLE. 
To 1m verified by meftne of Counters. 



2fpom 


8 from 


4 from 


6 from 


6 from 


7 from 


6ftX>m 


9fi*ora 


3 == 1 


4 = I 


6 as 1 


6 s I 


7« 1 


8 B 1 


9= 1 


10 OS 1 


4 # 2 


5 » 2 


6 » 2 


7 • 2 


8*2 


9 « 2 


lU » 2 


11 » 9 


5*3 


6 « 3 


7 . 3 


8 » 3 


9 ' 3 


10 » 3 


11 /» 3 


12 » 8 


% t> i 


7 » 4' 


8 « 4 


9 ' 4 


10 * 4 


11 * 4 


12 » 4 


13 » 4 


7 » fi 


8 « 5 


9 • 6 


10 ' fi 


11 » 


12 * fi 


13 ' 


14 » 5 


8 r 6 


9 * 6 


10 « 6 


11 ' 6 


12 » 6 


13 « 


14 « 6 


15 # 8 


9 » 7 


10 » 7 


11 9 7 


12 » 7 


13 # 7 


14 // 7 


15 » 7 


16 » 7 


10 ' 8 


11 # 8 


» # 8 


13 * 8 


14 • 8 


15 ' 8 


iS * 8 


17 • 8 


11 « 9 


IS » 9 


13 « « 


14 /y « 


16 « 9 


16 ' 9 


17 • 9 


18 >f 9 



RULE FOB SUBTRACTING. 

1. Write the less numher under the greater, so that units 
may stand under units, tens under tens, kc,, and draw a line 
under them. 

2. Begin at the ri|^ht hand, and take in succession each 
figure in the lower line, if nossible, from that which stands 
am>ve it in the upper line, ana set down the remainder. 

8. But if any figure in the lotoer line be greater than the 
figure above it, 10 is to be added to the upper figure before 
subtracting.* As an equivalent for adding the 10, the next 
wider figure requires to be considered as 1 more. This is 
called caiTying 1 to the under figure. 

The several remainders that have been written down form 
the answer, or diffei'ence between the two lines. 

* The 10 that is here added is got by taking, or borrovnngj as it is 
called, 1 from the next upper figure. That figure should, therefore, 
be counted as one less; but it is more convenient in practice, and 
produces the same result, to make the next tmder figure 1 more. The 
reason that 1 taken from the one figure is counted as 10, in adding it 
to the other, is, that th6 figure from which the 1 is taken is of a higher 
rank than the figure to which it is added ; and, consequently, l^the 
former is equal to 10 of the latter. 



6UIFLB SXJBTBACTIOX. 
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320031a 
1896573 

1303745 



Exampk.-^T&ke 1896573 from 3200318. 

In this example, the nnmbera are put donn as io the 
margm, and b^mning at the right hand the pupil says — 
3 from 8 and 5 lemain, I pot down the 5; 7 from 1, I 
cannot, bnt 7 from 11 and 4 remauH I put down the 4. 
Teachtr. How do yon get 11 ? FupiL I take 1 from the 
next figure 3 ; bat 1 in any plaoe of figures makes 10 in the next lower 
plaoe, and this 10 added to 1 makes iL As an eqnlTalent for borrow- 
mg 1 from the upper figure 3, I earrp 1 to the next nnder figure fi» 
and say, 6 from $ I cannot, bat 6 from 13 and 7 remain, then carrying 
1 to 6, 7 from 10 and 3 remain, 10 from 10 and remains, 9 from 2 
leannoi, bat 9 from 12 and Sremain, 2 from 3 and 1 remains. Teacher. 
What is the whole difference ? PvpiL One miOioD thxee hmidred and 
three thousand seven hnndred and forty-five. 

Fhoof. — Add the remainder to the lower line of figures, and the 

result will be eqnal to the upper line, if the 
work is right ; for it is evident that the smn 
taken away, added to that which is left, wUl 
24462 Bemainder. make up Uie wh(de. From this it appears 
51309 Proo£ ^^^ Subtraction is the converse of Addiium. 

"BxAsas OF THE RoLB. — The reason of the mle may be 
gathered firom the example, oombined with the obeervations made 
under the Reason of the Bule of Addition. The example, broken 
up and arranged, may render the operation more obvious. 
3MQS18 = 3000000 -t- isooooo -f 100000 -f loooo + laoo -f 1 10 -t-a 

1098573=2000000-4- 900000 -f 100000 -f 7000-{- OOO-f 70-fS 
IHffereac* nlOOOOUO-f »DOO»-f O-f- 300O-f- 700-t- 40-^-5 = 1303743 



51309 
26847 



1. 719384 
206123 



2. 594768 
123456 



BxcrciseSi 

3. 938726 
1243U 



4. 839269 
627135 



5. 947385 
413052 



6. 543912647 7. 835164295 8. 594168231 
273183176 187106837 427641897 



9. 615932718 
309168271 



10. 184391715 11. 315712937 12. 791936752 IX 68317539» 

139276189 182619308 139271825 596483713 

14. 309315730 15. 500384106 16. 216004132 17. 300026154 

186493271 123725918 108217184 17938417 



1. 513261 
^ 471312 
d. 814415 
4. 212134 
J5. 534333 



6. 268729471 

7. 648057458 

8. 166526334 

9. 306764447 



Answers. 

10. 45115526 

11. 133093629 

12. 652664927 

13. 86691686 



14. 122722459 

15. 376658188 

16. 107786948 

17. 282087737 



16 RLKMBNTS OF AIIITHMETIC. 

18. 8036o8G87 19. 626809259 20. 980138420 21. 6050G1023 
618932751 809216417 9G 1083597 123785527 

22. What is the difference between 881725 and 683508519? 

23. 7126 + 943 - (920 + 793). 

24. 3768 + 617-(38 + 76H-805); 10000 -(382 +7196 + 275). 

25. 76-29; 31-17; 803-126; 700-(61 +75). 

26. George Heriot's Hospital was founded in the year 1G28; 
how old was it in 1868? 

27. By how much is 71032500 greater than 8261092? 

28. From the sum of 283, 6024, 3961, 35, and 72436, subtract 
the sum of 8192, 676, 2953, and 12345. 

29. At the end of the year 1867, the number of miles of railway 
open.for traffic was in England 6773, and in Scotland 1230 miles; 
in 1850 there were open for traffic in England and Scotland 
together, 002 1 miles. How many miles were opened for traffic 
during the seven intervening years ? 

30. According to the report of the Post-office for 1857, there 
were delivered in the United Kingdom during the year, 604421000 
letters; of these, 410003000 were delivered in England and 
Wales, 42806000 in Ireland, and the remainder in Scotland. Find 
how many were delivered in Scotland. 

31. The total value of gold imported into Great Britain during 
the seven years beginning with 1861, and ending with 1867, was 
£130876000; the value imported in 1851 was £8664000; in 
1852, was X15194000; in 1853, was £22435000; in 1854, was 
£22077000 ; in 1856, was £19875000 ; in 1856, was £21275000, 
Find the value imported in 1857. 

82. llie solid content of the Sun is 899839629687 cubic miles 
that of the Earth, 260776 ; of Mercury, 10196 ; of Venus, 223521 
of Mars, 48723 ; of Jupiter, 343125828 ; of Saturn, 245089877 
of Uranus, 19727774. By how much does the content of the Sun 
exceed that of all those planets ? 

83. The Money-order Office in connection with the Post-office 
was instituted in 1838; the following are in round numbers 
the sums transmitted through it up to 1856— namely, in 1839, 
£313000; in 1841, £3127000; in 1843, £5113000; in 1845, 
£6413000; in 1847, £7903000; in 1849, £8163000; in 1861, 
£8880000; in 1863, £9916000; in 1855, £11009000. Find the 
increase in each two years. Ans. £2814000, £1986000, 
£1300000, £1490000, £260000, £727000, £1036000, £1093000. 









Answers. 






18. 


184725936 


23. 


6366 


28. 


63673 


19. 


217693842 


24. 


3866, 2147 


29. 


1382 


20. 


19064823 


26. 


47, 14, 677, 664 


80. 


61612000 


31. 


881276496 


26. 


230 


81. 


£21366000 


22. 


683126794 


27. 


62771408 


82. 


899281142994 



SIMPLE MULTIPLICATION. 

MuLTiPLiOATiON IS a short method of ascertaining what a 
number will amount to, when repeated a pven number of 
times ; as, for example, what 6 repeoted 4 times will amount 
to. The number to oe repeated is paid to be multiplied by the 
number which indicates how oftm it is to be repeated. 

Tlie number to be multiplied is called the Multiplicand; the 
dumber that multiplies it, the Multiplier; and the result of multi- 
plying the two numbers together, the Product. The multiplicand 
and multiplier are also called Factor$. 

It is usually most convenient in multiplying two numbers 
together, to multiply the larger number by the smaller. 

Multiplication is denoted by the sign X ; thus, 8 X 3 = 24, 
signifies, that when 8 is multiplied by 8, the product is 24. 

The process of multiplication is carried on by means of the 
following Multiplication Table, which shews the numbers obtained 
by multiplying together any two numbers up to 12. 

The table should be carefully committed to memory, as a 
knowledge of it is of great value in arithmetic, and saves much 
trouble in after-life. 

MULTIPLIOA.TIOM TAULE. 



8tlinM 
Ure2 

a 

3 



4 

6 
6 

7 

8 

9 

10 

II 

19 



8 
10 
12 
14 
16 
18 
SO 
8S 
84 



3tiBM 



lareS 
S m 
3 » 



4 
8 

8 

7 
8 
9 

10 
11 
19 



18 
1ft 
18 
91 
94 

97 

31t 



36 



nro4 

m 8 



4umM 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 



» 
m 
It 
» 
m 
It 
It 
3S|U H 44 



19 
16 
SO 
84 

881 
89 
36 



19 IT 48 



6Umm 

lareS 

9 

3 

4 

5 

6 

7 
8 
9 



401 10 
11 
19 



1(1 
16 
80 
95 
80 
35 
40 
45 
00 

60 



6timM 

larG6 



8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

19 



18 
18 
94 
SO 
36 
49 
48 
54 
60 
66 
75 



Ttimm 

lare7 

8 

3 

4 

5 

6 

7 
8 



9 
10 
11 
19 



14 
91 
88 
35 
4S 
49 
56 
63 
70 

77 
84 



Stimei 

laroS 

9 

3 

4 

5 

6 



7 
8 
9 
10 
II 
19 



16 
94 

38 
40 
48 
56 
64 
78 
8(1 
88 
96 



Oumw 
lare 9 



10 

lare 10 



8 

3 
4 

5 
6 

7 
8 
9 
10 
II 
19 



18 
87 
36 
45 
94 

72 
81 
90 
99 
1(18 



9 
3 

4 

5 
6 

7 

8 

9 

10 

II 

19 



80 

30 

40 

50 

60 

70 

80 

90 
100 
110 
18019 



11 time* 
lare 11 
9» 88 

3» 
4ir 



5 
6 
7 
8 
9 
10 
U 



S3 
44 

55 

66 

77 

88 

99 

110 

181 

132 



12timM 
lare 19 



9 
3 
4 

5 

6 

7 

8 

9 

lU 

11 

19 



94 

36 

48 

60 

72 

84 

96 

106 

120 

138 

144 



The pupil may be drilled on the table in the following way : What 
is the product of 6 and 7? or, to save time. Teacher, 6 times 7? 
PupiL 42. Teacher, 7 times 6? Pupil 42; &c After the pupil 
knows the product of any tvro numbers in the table, and has solved 
several questions in which the multiplier consists of a single figure, he 
may be exerdsed thus : 
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13 3 4 5 



Write any two Beriee M 
8 9 7 6 3 in the mu-gin, tbe lower 
7 12 3 10 4 contuniiie hU the Sist 
tvelre Dombera : cauae the 



6 11 

nrmre niuii oen : caoae u 
jmpil to molljply die lower line by 2, and to add the upper Ijbb to U 
podoot : Uiaa, 2 tunes 1 an 8, anil 2 make 10 ; 2 timeB 10 are SO, ai 
I nub 25 ; 3 tinm 3 are 6^ and 7 malca 13, kc ; and «• on witJt each 
line, 3, 1, St 6, fee. After he hu gone over the tahle in tbia wa;, let 
tiim cmlr tell the lendta ; instead of 2 times 1 ue 8, and 2 make 10^ 
Ice., he ihoald nrnply aay, 8, 10—30, 35—6, 13^24, 33,ix. A. zeaaoa 
(br adding Hub tmper line ia !« accnatom the papil to the eanymg. At 
this st^e aercT^ qneBtiDBs ot the following Eindonghtto be proposed: 
—3'iaeher. If I (^ve 3 nnta to each of 4 b^rs, how mtny nuts do T give 
kway I If I pa; 7d. for one poond ot nigw, how mndi will I pajr for 
8 poondar If 12 bo^ bare S marbtea each, how nun; have tbe7 
altogether! Jio. 



:iFLICjkTIOK TABLK BXTBMDBD. 



1 


1 


3 


4 


I ( 


T 




A 


]i 




1! 


i= 


14 


le 


ir 


171 


" 


IB 


sn 








li 








1 


B 


« 




a 




a 




> 


» 


ai 


M 
























si 


41 




H 


-^ 












HI 










tl 








« 














J5 


^ 


_ 










B. 














;<ii 3 








I 


"iS 








« 


"iiiTa 


1 




; 






£ 


9) 


1 


- 


"5 


» 


Vl 










» 












Z 


^ 










? IV 


















en 


7.*, 


















^i^ 


^ 


^ 








3t 










;» 






















^ 






«|wl 


HU 


M 


IIU 


HI 


lOWW 


m 


m 


M 






iw 












380 





TTlien anj number in the lidt row at the left, multiplies an; nnnber 
in the top row, the product is found in the squaie btneath the number 
in the top row, and imponlt the number in the side row. Thna — 2 
times 2 are 4; 5 times 6 axe 3D ; 20 times 20 are 400. 

Thih Table ia also naed tor DiviBlOK. "When any nnmher In the' 
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RULES FOB MULTIPLICATIOir. 

I. When the Multiplieb does rot excbei> 12. 

Rule.— 1. Write the multiplier below the right-hand figure 
of the multiplicand, and draw a line under them. 

2. Begin at the fi^t^ and multiply each laccessive figure of 
the multiplicand by the multiplier ; marking the last figure of 
each product below the figure multiplied, and carrying the 
9tiher figure or figures to the product of the next figure, when 
it IB miutiplied in its turn.* 

When all the figures have been multiplied^ the result is the 
answer or product require«l. 

-Exajwpfe.— Multiply 30874 by (5. 

Here, beginning &i the right, we say, 6 times 4 

30874 MuUiptieand, *^ 24 ; Dutting down 4, we carry 2 to the next 

6 Multiplier. figure : 6 times 7 are 42, and 2 make 44 ; tmtfing 

tQ^tiAA ^ ^ M ' down 4, carry 4 : 6 times 8 are 48, and 4 make 

180^44 Product. 52. putting d6wn 2, carry 6 : 6 times are 0, 

and 6 make 5; putting down 6, nothing^ is 
oanied : 6 times 3 are 18, both of which figures are written down, as 
there are no more to multiply. 

BxABOS OF THE BuLE. — As multiplication is merely a short 

method of performing the addition of several equal numbers, it is 

to addition that we must refer for the principles on which this 

(^rat&>n depends. For example, let it be required to multiply 

897 by 8 ; this means that 397 is to be taken 3 times. 

397 Let therefore 397 be put down 3 times* as in the margin. 

397 Now» by the multipHcation table, we can sum eacli 

897 column at once; thus, 3 times 7 are 21, we put down 

119i ^ and carry 2 ; 3 times 9 are 27, and 2 are 29, 

we put down 9 and carry 2 ; 3 times 3 are 9; and 397 

2 are 11, we put down the whole number. Tbis operation 3 

is more shortly written as in the right-hand margin. 1191 

Exercises. 

1. Multiply 1862968074 by 2, 3, 4, 6, 6, 7, 8, 9, 12. 

2. m 6837014925 2, 3, 4, 5, 6, 7, 8, 9, 12. 



Answers. 

1. 11117778444 2 41022089550 

3705926148 12970741518 18674029850 47859104475 

6658889222 14823704592 20511044775 54696119400 

7411852296 16676667666 27348059700 61533134325 

9264815370 22235556888 34185074625 82044179100 

* In Multiplication, the last figure is marked down, and the other 
figures carried at each stage of the process^for the same reasons as are 
explained in Simple Addition, page l€l 



520 



ELEMENTS OP A&ITHMBTia 



3. Multiply 3051847296 by 2, 3, 4, 6, 6, 7, 8, 9, 12. 

4. IT 8263940617 r 2, 3, 4, 5, 6, 7, 8, 9, 12. 
6. • . 9360471852 m 2, 3, 4, 6, 6, 7, 8, 9, 12. 

II. When the Multiplier exoeeds 12. 

Rule. — 1. Write the multiplier below the multiplicand^ 
placing units under units, tens under tens^ and so on, and draw 
a line under them. 

2. Multiply each successive figure of the multiplicand by 
the units of the multiplier, as in Rule I. ; next multiply by the 
tens; and so on with the other figures of the multipher. 

Each new line of products is written below the previoos one, but tk 
place fnrther to the left; so that each line may commence exactly 
below the figure in the multipUer which produces it. When a nothing^ 
occurs in the multiplier, pass on to the next figure. 

3. Add up all the lines of products, and their sum is the 
product required. 

^xampfes.— Multiply 6463 by 34 ; and 76843 by 4063. 



(1.) 6463 
34 

21852 
16389 



In example 1, the number is mul- 
tiplied first by the 4, the product 
or which being written down, we 
next midtiply by the 3, and write 
its product below the other, but 
one place further to the left. The 



(2.) 76843 
4063 

230529 
461058 
307372 



185742 Ana, products are then added together. Ana, 312213109 



Example 8.— Multiply 39207 by 8037. 

89207 
8037 

274449 = 7 ^ne* tl>« maltiplleand. 

1176210= 30 IT ir 

813656000 = 8000 # t 

Product. 316106659 = 8037 r • 



The numbers being 
put down as in the 
margin, and the ope- 
rations performed, 
the pupil may be re- 
quired to go over the 
account in the fol- 
lowing way: JPupiL 
Here I am required 



3. 

6103694592 
9155541888 
12207389184 
16259236480 
18311083776 
21362931072 
24414778308 
27466625664 
36622167552 



Answers. 

4. 

16527881034 
24791821561 
33055762068 
41319702585 
49583643102 
67847683619 
66111624136 
7437o464653 
99167286204 



5. 
18720943704 
28081415566 
37441887408 
46802359260 
56162831112 
65623802964 
74883774816 
84244246668 
112325662224 
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to multiply 39207 by 8037. I first multiply by 7 : this nves 274449 
= 7 times the multiplicand. Next, to multiply by 30, 1 put down 
a cipher, and multiply bv 3 ; this gives 1176210 = 3iO times the multi- 
plicand. Again, to multiply by 8000, 1 put down three ciphers, and 
multiply by 8 ; this ^ves 31365G0OO = 8000 times the multiplicand. 
Now, it is plain that, if I add 8000 times the multiplicand, 30 times the 
mxUtiplicand, and 7 times the multiplicand together, the sum will give 
8037 times the multiplicand ; that is, 315106659, which is the product 
required. 

The Keasok for writing each successive line of products a place 
fortlier to the left, as in the preceding examples, is, that the first 
line being the product of the units of the multiplier, the second, 
of the tens, the third, of the hundreds, and so on, each new pro- 
duct .is a place higher in order than the previous one, and must 
accordingly be written one place further to the left. 

To multiply 486 by 824 according to the rule, is the same as to 
multiply separately by 4 units, 2 tens, and 3 hundreds ; thus — 

Here the result of multiplying 
(1.) 486 is the same in both cases. In (2.) 436 X 4 = 1744 
324 No. 2, the figures have their ^ 20= 8720 

■j?l* SS^t°thfSn\*°of'tS X800=]80800 

'iQno multiplier, by nothings being 141264 

^°0q annexed; and in No. 1, by 
■ 141264 putting each line of figures a place further to the left, 
which serves the same purpose as the nothings. 

Methods op Proof.— I. Make the multiplier the muhiplkandy 
and the multiplicand the multiplier, and if the product thus 
obtained is the same as the former product, the account is right. 

82 47 

47 32 For example, when 32 is multiplied by 47, the 

"224 Ti P'®*^^*^ ^ 1"^ » ^^^ when 47 is multiplied by 32^ 

inn ^^® product is 1504; ther^ore the account is 



1280 

1504 1504 



correct. 



n. Add together all the figures, except the 9*s, in the multir 
plicand, take the nines out of the sum, and set down the remainder 
opposite the multiplicand. 

JSxampIe ^^ *^® same thing with the multiplier and the 

TQiQ- 7 product. Then multiply the remainder opposite 

^OA? o *^® multiplicand by the remainder opposite the 

7904 2 multiplier ; take the nines out of the reralt, and if 

292780 ^^ ^^^ remainder is the same as that opposite the 

658755 product, the accoimt is probably correct. 

512365 *^®'® ^® multipl icand amounts to 16, leaving 7 over. 

— tf the multiplier h W, it % n 

578533280 5 » the product » 41, w 5 w 

Then 7x2 malces 14, leaving 5 over, the same as the 
remainder opposite the product. 
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When footofg are mxtlfiplied together, the result is the same in 
whatever order the multiplications are peiiormed. Take any tinro 
factors, as 5 aad 3, then the prodact of 5 liy 3 is equal to the 
product of 3 by 5. 

For 5 = 1 + 1 + 1 + 1 + 1 * * * * • 

6=1+1+1+1+1 • * * ♦ ♦ 

5=1 + 1 + 1 + 1+1^^^ ♦ ♦ ♦ *„ * 
— — Lw — I ■ ^ — Adding the columns vertically, wo 

obtains + 5 + 5 = 3 + 3+3 + 3 + 3; that is, 6 taken 3 times « 3 taken 

5 times. 

The same thing is obvious from the arrangement of the stars on ihe 
right of the page : reading the stars h^izontaMyf we have 5 taken 3 
tunes ; and reamx^ the same stars vertically , we nave 3 taken 5 times. 
Similarly, 3X4X5=4X5X3 = 6X3X4. 

When liiere are more fiustors than two, the result is called the 
eontintted product of the factors. Thus 60 is the continued product 
qf 3,4yaiul6. 

When all the factors are the same munber, the continued product 
is then called a poioer of that number. Thus, 3 X 3 X 3 X 3 = 81 ; 81 
is the fourth power of 3. Instead of reseating the equal factors, it in 
usual to write it only once, with a small figure at its top, called the 
indeXf to indicate the number of times that it is employed as factor : 
tims 3x3x3x3 is indicated by 3*; the index 4 shewmg how often 
tibe number enters as a factor. 

Hence it appears that when a immber is to be multiplied, by a whole 
number whicn is the product of two other numbers, mstead of multi- 
plying by that number, we may first multiply by one of the factors, 
and then this product by the other factor. Thus, 29x6x6, 29x9x4, 
or,2dxl2x3«29x36. 





Exercises. 






1. 


Multiply 18530729 


by 


21, 84, 42. 




2. 


« 43915806 





87, 26, 19. 




d. 


m 70268315 


u 


43, 51, 84. 




4. 


r 92573684 


m 


78, 89, 8&, 




6. 


m 39753984 


tf 


47, 96, 28. 




6. 


^ 48637251 


If 


73, 45, 67. 




7. 


1* 83974695 


If 


89, 91, 23w 




8. 


» 18370298 


M 


45, 57, 98. 






Anawei-a. 






1. 


2. 




8. 


4. 


8d914530» 


1624884832 


8021537545 


7220747352 


630M478e 


11418X0956 


3583684065 


8239057876 


778290&18 


834400314 


5902538460 


3240078940 


6. 


6. 




7. 


8. 


1868437248 


8550519323 


7473747855 


826663410 


8816382464 


2188676295 


7641697245 


1047106986 


1113111552 


3258695817 


1981417985 


1800289204 



8IHPLB multiplioatiom; 



28 



, ■ 


0. 


Molti] 


Jly 95721386 \ij 


89, 79, 89. 




10. 





84397857 


605, 320, 75. 




11. 


» 


39260489 » 


406, 470, 38. 




12. 





17935982 


35, 207, 98. 




13. 





31694708 « 


78, 43, 69. 


i 


14. 





89357064 


65, 91, 82. 




15. 





89712584 


123, 466, 789. 




16. 





80379218 


372, 968, 461. 




17. 





92873906 ' 


837, 326, 138. 


• 


18. 





61938796 # 


604, 982, 837. 




19. 





64917283 


271, 669, 604. 




20. 





93650389 


948, 826, 271. 




21, 





41706826 


516, 486, 806. 




22. 





18472593 


785, 493, 827. 




23. 





86149260 


6521, 61694. 




24. 





62816937 


3298, 73261. 




26. 





29583604 


19696, 4938. 




26. 





96250371 


86372, 8476. 




27. 





63927048 


9328, 60746. 




28. 





30694715 


8976, 32164. 




29. 


m 


123466789 


123456789. 
Ans. 15241678750190521. 








Answers. 




9. 






10. 


11. 12. 


3733134054 


51060703485 15939758534 627759370 


76619894^4 


27007314240 18452429830 8712748274 


8519203354 


6329839275 1491898582 1767726236 


18. 






14. 


16. 16. 


2472187224 


5808209160 4884647832 29901069096 


1362872444 


8131492824 18108938804 77003290844 


1869987772 


7327279248 31333228776 37054819498 


17. 






18. 


19. 20. 


77735466485 


31217153184 14882583693 88780568772 


^184019125 


60823897672 36190489497 30530026814 


12816598890 


61842772252 27678310632 26379256419 


21. 




22, \ 


23. 24. 


21520206216 


14500985505 565258324460 1 74190258226 


20269031436 


9106988349 6244683520440 3869421621667 


12720276930 


15276834411 





25. 26. 27, 28. 

682649080780 8813337044012 696311603744 276485067125 
146088S36662 816818144696 3883248630760 987264813260 



S4 XLEMENT8 OF ARITRVRTXC. 

30, Two factors are 30957 and 839 ; what is their product ? 

Ans. 25972923. 

81. In a desk there were 6 drawers, each drawer was diyided 
into 8 compartments, and in each compartment were 87 pounds ; 
how many pounds did the desk contain? . Ans. 4176 pounds. 

82. The equatorial diameter of the earth is 7926 miles, and the 
diameter of the sun is 112 times as great ; find the diameter of 
the sun, Ans. 887712 miles. 

When the MuLTiPLisa is the Producjt op two 
KUMBERSy neither of which exceeds 12; the given quantity 
may be multiplied by one of the numbers or factors producing* 
the multiplier, and the product by the other ; the last product 
is the answer. 

This method is useful chiefly as an exercise for the scholar. In 
practice, the method stated in the £ule will usually be found more 
convenient. 

JErmnpfe.— Multiply 4794 by 27. 

4794 

9 Here the multiplier 27 is the product of the two 
^ nilmbers 9 and 3 ; we may therefore first multiply 
4ol4o ^Q given quantity by 9, and then the product 
3 by a 



129438 Jtu. 

Exercises. — Multiply the following numbers : 



Answers. 



1. 18530729 by 21 42 

2. 43915806 » 36 25 

3. 70268315 i^ 32 84 



389145309 77829061$ 
1580969016 1097895150 
2248586080 5902538460 



III. When the Multiplier is a kumber having nothings 

ANNEXED TO IT. 

UuLE. — Write down the multiplier in such a way that the 
nothings shall extend beyond the multinlicand, then put down 
the nothings as part of the answer, and multiply by the other 
figure or figures of the multiplier, as in Rules I. and II. 

JE:xa»i;>/e5.— Multiply 7312 by 70 ; 47683 by 70600; 87300 by 760. 



1. 


2. 


8. 


7312 
70 


47683 
70600 


87300 
760 


511840 Annrer. 


28609800 
833781 


5238000 
611100 




3366419800 Anncer. 


66348000 Afuver, 
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25 



, * 


' 




Exerckes. 




\j'. i '.' ■ 










Answers. 


i-y.,. 


Multiply 


3179408 


by 


20 


63588160 


;-'■». 


» 


m 


» 


4000 


12717682000 


■■'■ ». 


• 


H 


m 


800 


953822400 


'»:'* 4. 


m 


m 


If 


90000 


286146720000 


'.: 6. 


m 


m 





1200 


3815289600 


' -ia 


If 


87039 


n 


6090 


580067510 


7. 


w 


930675 





8700 


8096872500 


t / 8. 


m 


7856978 





590600 


4640328253800 


V,! Q 


m 


1907G573 





80090 


1527842781570 



■ When the Multiplier is 10, 100, 1000, or 1 with any 
other number of nothings annexed, the multiplication is 

..accomplished meriely by annexing as many nothings to the 
multiplicand as are contained in the multiplier ; thus — 

386 is multiplied by 10, by annexing 1 nothing = 3860 
736 . ir 1000, * «r 3 nothings = 736000 

'; IV. When the Multiplier is a Fraction — as J, a half, 
'•''. OH }, three-fourths. See Note.* 

Rule. — Multiply the given number by the vppcr figure of 
the fraction, and divide the product by the under figure. 

Example, — Multiply 16 by J. 



16 
_8 

4)48 

12 Answer. 



To mtdtiply a number by a fraction snch 

as }, a half, ^, three-fourths, &c., is to find 

what is the half or three-fourths of the 

number : thus — to multiply 16 b^ |, is the 

same thing as to find how much is j} of 16. 

In this example, 16 is multiplied by 3» 

the upper figure of the fraction, and then divided by 4, the under 

figure. 

When the upper figure of a fraction is 1, such as J, it is unnecessary 
to multiply by the 1, as it will obviously make no difference on the 
number ; all that is required is to divide the given number by the 
under figure ; thus — ^to multiply 24 by J, we divide 24 by 3, and the 
answer is 8 — ^that is, 8 is one-third of 24. 



* Kules rv. and V., strictly speaking, belong to Fractions ; but as 
they are of frequent use in ordinary calculations, they are placed here 
for convenience. The teaching of them requires to be deferred till the 
Kule for Division has been learned, page 28, as a knowledge of that 
rule is necessary to their working. They may be taught most 
conveniently along with Division, Rule IV., page 34. 

For explanation of Fractions, see page 80. 
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V. When the Multiplier is an integer or wlioU 

NUMBER, WITH A FRACTION ANNEXED— AS 7*. 

Rule.— Multiply first by the fraction, as in Rule IV., then 
by the integer, and add both the products for the answer. 

JSrom/^Zc—Multiply 4887 by 7j* 

4387 

1i 

6)2 1935 Here 3655^, the prodnet of multiplying by |, 

— pyjgg. and 30709, tiie product of multiplying by 7, 

S* are add€d togetfier. 



80709 
34364f Antwer, 



1. 


Afifltiply 


5376 


by 


^\ 


2. 


» 


7493 


w 


4 


3. 


m 


8375 


It 


7* 


4. 


m 


17654 


u 


8* 



Exwoises. 

6. Multiply 89705 by 9^ 

6. » 73476 V 16 ^^ 

7. * 89596 ir 85^7 

8. V 73685 » 376^ 



MixcellaneouB Exercises. 

1. The circumference of the earth is about 25000 mileSf and 
light would travel round it eight times in a second of time ; what 
is the velocity of light per second? . , Ans. 200000 miles. 

2. The distance of tiie moon from the earth is about 240000 
miles, and the distance of the sun is 400 times as great ; "what is 
the distance of the sun from the earth ? . Ans. 96000000 miles. 

3. The surface of the earth is 197336595 square miles, and the 
surface of the sun is 12544 times as great ; find the surface of the 
fiun in square miles, .... Ans. 2475390247680. 

4. The number of schools connected with the national system 
of education in Ireland in 1853 was 5123, and the average number 
of children on the rolls of each was 109 ; how many children were 
attending these schools ? Ans. 558407. 

5. There are 31558148 seconds in a sidereal year, and the eart^ 
moves in its orbit about 18 miles per second ; what is the circum- 
ference of the earth's orbit ? .... Ans. 568046664. 

6. A cubic foot of water, when expanded into steam, under a 
pressure of 15 lbs. per square inch, becomes 1669 cubic feet of 
steam ; a ton of water is 35|^ cubic feet ; how many cubic feet of 
steam under a pressure of 15 lbs. per square inch would be 
produced from a ton of water ? .... Ans. 5981 6f^. 

Answers. 

1. 29568 4. 155855i 7. 7667924t^ 

2. 46831i 5. 886836| 8. 27771057^ 
a 64208i «. 1133629^ 



DIVISION 

OF SIMPLB NUMBBRS. 

DiTlsiOM is that o{)eration by which we find how often one 
niia^)er called the Divisor is contained in another called the 
JHvidend, or how many times the divisor can be taken away 
from the dividend. 

^ The result of the process is called the Quotientf which literally 
signifies, how many times? If anyUiing is left after the 
process is finished, it is called the Remainder, 

When there is no remainder, then the dividend contains the 
divisor an exact nmnber of times, and the quotient in this case, 
when multiplied by the divisor, will give a product which is equal 
to the dividend. If, therefore, we divide the dividend by the 
quotient, the result will be the divisor; hence division may be 
defined as that process by which we divide a given number into 
any proposed number of equal parts. 

Divishn is denoted by the sign ~; thus, 75 -r 25, signifies that 
75 is to be divided by 25. 

Division is also indicated by placing the divisor under the 
dividend, with a line between them ; thus, |, denotes that 9 is to 
be divided by 8. 

It IS obvions that the number of times that the dividend contains 
the divisor, may be found by repeatedly subtracting the divisor from 
the dividend, until the remainder is less than the divisor. Division 
therefore bears the same relation to Subtraction that Multiplication 
does to Addition ; and as Subtraction is the converse of Addition, so 
Divimon is the converse of Multiplication. 

When the divisor does not exceed 12, and the dividend does not 

exceed 12 times the divisor, the quotient and remainder are easily 

found by the Multiplication Table. Thus, if it was required to divide 

65 by 9, we know at once that the quotient is 7, and the remainder 2. 

A Division table is therefore unnecessary; but the pupil should be well 

drilled in the following way : How many twos are there in 4? or, to 

save time — TeocAer. Twos in 4? Pupil, 2 times. Tecuiher. Twos in 

19? FvpiL 9 times and 1; and so on with all numbers under 20; 

threes in all numbers under 90; fours in all under 40, &c 

c 
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RULES FOR DIVISION. 

I. When the Divisor does not exceed 12. 

Rule. — 1. Write down the dividend, and draw a curved 
line on the left side of it, also a straight line below it : then 
write the divisor on the left of the curved line. 

2. Find how often the divisor is contained in the^r^^ figure 
of the dividend, or— if the divisor is larger than it — in the tiiat 
two figures, and write the quotient below. 

3. If there is no remainder, divide the next fijg^e* of the 

dividend in the same way. But if there is a remainder, annex 

to it, mentally, the next figure of tibe dividend ; then find how 

often the divisor is contained in this sum,* and write down the 

quotient, as before: and so on, tiU all the figures of the 

dividend have been divided, when the division is completed. 

* If this figure or sum be less than the divisor, place a nothing in the 
quotient to express this, then annex another figure, and proceed irith 
tne division. 

4. If there is « remainder after the division is finished, it is 
mailed down as part of the answer, with the divisor written 
below it, forming a fraction. 

£rainpfe.— Divide 73016 by 9. * 

The numbers being written as in the margin. PupU, 

9)73016 Nines in 73? 8 times and 1; I put down the 8, and 

Q^ .Qg place the next figure to the right of the remainder 1, 

Siiisf which makes 10; therefore I say nines in 10? 1 and 1; 

nines in 11? 1 and 2; nines in 26? 2 times and 8. Hence 

the quotient is 8112, with 8 of a remainder. 

The FB0CE8S of Division here described, is termed Short Division, 
when part of theproeess is carried on in the mind, and the result only 
written down. Snort division is employed when the divisor does not 
exceed 12. 

In numbers above 12, it is necessary, lor convenience, to write down 
at length the various steps of the process ; and when this is done, it is 
termed IJona Division. (See Rule IL, page 29.) The prvM^i^lt is the 
same in bom cases, the sole difference being, that in the one. the 
operation is only fNEurtly written down, whiut in the other, all the 
figures of the proeesBare written. 

Examph of both meMoeb.— Divide 7968 by fi. _ _, . . 
Short DiTirion. Here we find that there J^J^^^^^^ ^ , 

6^7958 is one 6 in 7, the first 6)7968(l326f CtMt. 

I figure of the divid^id, and 6_ 

1326) QmU 1 over; we therefore write 19 

1 in the quotient, and {m. j^^ 
lomg division) multiplying the divisor, 6, by L tne -—- 
quotient, subtract the product, 6, from 7 of the lo 
dividend. To tiie remamder, 1, we bring down 9, 12^ 
the i^ext figure of the dividend, making 19. Af 33 

there a>re 3 times 6 in 19, we plaoe 3 in the ^^ 



quotient, and multiplying the divisor, 6^ by 3, 
subtract 18 from 19, which leaves 1. To this! 



we 2 = 1 



Divnioif. 



29 



liiBg down 5, making 15; and ai there are 2 thnee 6 in 15, we plaoe 

5 bk ti^ <motientt and multiplying 6 bv ^ sabtraet 13 from 15, 
leaving 3. to this 3 we bring down 8, making 38, in which there are 

6 MMm; therefore, placing 6 in the quotient, we multiply ft by 6, and 



nbtaot 96 from 38^ leavrng 2 over. Here the aeconnt terminateflL it 
hebg Icmnd that thero are 1326 nzes in 7958, with a remainder of 2, 
below which the divisor is written, thus — |, and the fraction is 
amnufrjnA to the quotiont as part of the answer. 



Exercliet. 

1. Divide 75176640 by 2, 8, 4, 5, 6, 7, 8, 9, 10, U, 12, 

'2. » 225529920 « 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

K. » 81829440 • 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

4. » 157006060 « 8, 3, 4, 5^ 6, 7, 8, 9, 10» 11, 12. 

11. WbBN THB DzTZSOB BX0BBD9 13. 

Bd£b.— L Write down the dividend, draw a carved line on 
each side of it, and phce the divisor on the left. 

8. Count off as many figures from the left of the dividend as 
make a nnmber greater than the divisor : find how often the 
divisor is contained in this number, and place the result at the 
ri^ht of the dividend, as the first figure of the quotient. 

It is to be observed, that 9 is the highest nmnber to be placed in 
the quotient at any one time. 

8. Multiply the divisor by the quotient, and subtract the 
product from the number pointed off; then bring dawn and 
annex to the remainder, if any, the next figure of the dividend.* 
Divide this sum as before, placing the quotient as the next 

*If^ after bringing down a figure to any of the remainders, during 
the prooess, the sum is lest than the divisor, place a nothing in 
tiiA (]juotient to express this, then bring down another figure to the 
remamder, and prooeed with the division. 



1. 

87588820 

25058880 

18794160 

15085328 

12529440 

10739520 

9897080 

8352960 

7517664 

6884240 

6264720 



ilnswfBi. 






2. 


8. 


4. 


112764960 


40914720 


78503040 


75176640 


27276480 


52335860 


56382480 


20457860 


39251520 


45105984 


16365888 


31401216 


87588320 


13638240 


26167680 


32218560 


11689920 


22429440 


28191240 


10228680 


19625760 


25058880 


9092160 


17445120 


22552992 


8182944 


15700608 


20502720 


7439040 


14273280 


18794160 


6819120 


13088840 
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fi^re of the answer : and so on, till all the figures of the 
dividend have been Drought down and dividea, when ihe 
operation is completed. 

4. If there is a remainder after the division is finished, it is 
marked down' as part of the answer, with the divisor written 
below it, forming a fraction. 

It will be found usefol to place dots below the figures in the divi- 
dend, on bringing them down. in succession to the remainders, to 
prevent any mist<u[eB as to what have been brought down. 

Wh]£K THB Divisob is LABGB, it is often difficult for the pupil to 
tell how often the divisor is contained in any partial dividend. 

Let him therefore consider how many times the first figure in the 
divisor is contained in the first» or two first figures <tf the partial 
dividend^ and let him take this as a trial quotient figure; if, on 
multiplymg the divisor by it, the mroduot be greater than the partial 
dividend, the trial figure must be diminished until he find the product 
equal to or less than the number under which it stands. It any 
remainder be greater than, or equal to, the divisor, the quotient figure 
must be increased. 

When the second figure of the divisor is 8 or 9, one is to be added 
to the first figure of the divisor for a trial divisor ; in this case the 
pupil must watch that the remainder be not greater than the divisor. 

Exampk,— Divide 68379 by 76. 

«*/iN..»A»Ai'^/»A,. «iift,. Let the divisor be placed 

76)58379(768+1 768H on the left of the dividend, 

532. . 76 as in the margin. Pupil, 

Since 583 is the least num- 
ber of figures which make 

RpmaiTidfir * number greater than 76, 
Kemamaer. j ^^^ ^^ ^g. ^^ ^^ 

Proof. sevens in 58 ? 8 times ; 

but on multiplying my 
divisor by 8, I find the 
product to be greater than 583, therefore I tiEhke it a time less, 
namely, 7 ; I place 7 on the richt of the dividend as the first figure 
of the quotient ; I then multij^y 76 by 7, and the product, 532, 1 put 
imder 5d3, and subtract, and find the remainder to be 51. I now 
bring down the next figure 7 to the right of 51, this makes 517. Again, 
I say sevens in 51 ? 7 times, which is too great, therefore I take it 6 
lames ; multiplying and subtracting, I find the remainder to be 61. 
Next figure 9 ; sevens in 61 ? 8 times ; multiplying and subtracting, I 
find the remainder to be 11; and as tiiere are no more figures to bring 
down, the work is finished. 

Proof. — ^Multiply the quotient by the divisor, and add to 
the product any remainder. The sum will be the same as the 
dividend, if the working has been correct. 

In the above example, multiply the quotient 768 by the divisor 
7^ and to the product add the remainder 11 ; the sum 58879 
e^ual to the dividend, shews that the operation is correct. 



517 


4608 


456 


53760 


619 


11 


608 


68379 


11 





■Baling 



BXYinoir. 



81 



78)94608(1000 
78000 



' Tbb Rbason for the rule of Diyision will appear from the 
ft>Uoiwing example : 

Diyide 94608 l^ 78. 
1. 

Here it will be seen, on 
oomparing No. 1 with Na 
2. tbat thepiooess is virtu- 
aily the same as if we were 
first to ascertain how many 
thoutand times 73 is con- 
tained in the dividend: 
how many hundred of 
times in the remainder; 
how many times ten in the 



2X608( 
14600 

7008( 
6570 

488( 
488 



200 



90 



6 



2. 

78)94608(1296 
78. . 

216 
146^ 

700 
657 

488 
488 



!Mal, 1296 Hmet. 



next remainder j and how 
many times one m the last 



nmainder ; and adding aU these, we have the total nnmber of times. 
In this example, we have 73 contained in the dividend and the sac- 
neMiye remainders, 1000, 200, 90, and 6 times— in all, 1296 times. It 
will be seen, that the nothings annexed to the quotients, kc, in No. 1, 
may, in practice, be left out, as the other figures have the same value 
witnont them, by being placed as in No. 2, according to their rank. 



Ezerclaea. 
1. Divide 79512587 by 



2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



m 

o 

m 
» 
» 
It 
m 
» 



89659058 
19271878 
85296307 
41824680 
86925814 
70369257 
84169278 
12845678 
90278189 
87625432 
17927618 





H 

» 
H 

» 


a 




13, 28, 81. 
84, 41, 73. 
51, 48, 88. 

61, 71, 85. 

62, 52, 74. 
82, 58, 65. 
01, 17, 19. 
29, 87, 88. 
68, 79, 87. 
97, 432, 518. 
199, 848, 726. 
925, 379, 476. 



1. 
61168524^ 
8457069 
2564922^ 

5. 

674591}! 
80482019 
565198|f 

9. 

181554A 
156274f} 

141904J9 



Answos. 



2. 

26870301} 
2186806^ 
1228206H 

6. 

450314ff 
696713{| 
568089|{ 

10. 
980651}} 
208965}§} 
175971^ 



8. 

877879}} 

4481837V 
232191}^ 

7. 
778288}} 

4139368iV 
8703645A 

11. 

440828}}} 
103944}}} 
120696|}} 



4. 

1898800^ 
1201356}! 
1008485}} 

8. 
2902388}^ 
2274845^ 
2214980}} 

12. 

19881}}} 
47302}}} 

87668;AV 



83 
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18. Divide 419852716 by 128, 456, 789 

14. » 900416824 >^ 54821,98765. 

15. » 519887549 >» 17297,2781. 

16. » 188926157 » 87246,8799. 

17. A product ii 554270292192, and one of the factors is 
7584. What is the other factor? . . . Ans. 78084163. 

18. I distributed 1080 marbles among a number of boys, and 
gave each boy 6 marbles. How many boys were there ? Ans. 180. 

When thb Divisor is thb prgbtjct of two numbers, 

MEITHBR OF WHICH BXCBED8 12^ ihort DlYISION MAT BE 
BMPLOTBB. 

i?tii^.— Resolve the divisor into its two factors ; divide ihe 
dividend by one of them, and the resulting quotient by the 
other. 

If there be remamders, the true remainder is found by multi- 
plying the last remainder by the first divisor, and then adding 
the first remainder to the product. 

^aron^/e.— Divide 87255 by 68. 

Here the divisor 63 is resolvable into the two 
factors, 9 and 7 ; I therefore divide first by 9, and 
then the resoltuiff quotient^ 4139, by 7: henoe the 
quotient required ii 591. A|;iin, since the second 
remainder is 2, I therefore mnlti^ it by 9, the 
first divisor, and to the product 18 I add 4, the 
first remainder ; and the smn 22 is the true remainder. 

The first remainder 4 is obviously so many units ; the second divi- 
dend being so many nines, hence the second remainder 2 is to be 
regarded as 2 nines : .V the true remainder is equal to9x2 + 4 = 22. 

BxerdSM. 

1. Divide 88297546 by 14, 15, 16. 

2. If 12845678 » 18,20,21. 

3. « 90127589 » 22,24,25. 

4. » 84786008 '^ 27,80,28. 



9 )87255 
7 ) 4189* 
Quotient 591|f 



18. 

8409871VW 
919688^ 

5dl499irfT 

1. 

2785589 

2558169H 
2898596|f 



Answers. 
14. 15. 

16575«f« 30027i«|^ 

dn6Hm 190182^VVr 



2. 

685871 

617288^ 

587889^ 



8. 

4096706^ 

8755814,"^ 
8605101(1 



16. 

4988VW»A 
20908//^ 

4« 

8188870H 
2824588i$ 

8026286 







DiYinojr. 








EMCdMi. 




5. 


Divide 16254978 


by 


82, 86, 42. 


6. 





89663741 





^, 49, 85. 


7. 





29688279 





40, 66, 64. 


8. 


m 


18874625 





81, 84, 68. 


9. 


9 


97326008 


m 


44, 46, 60. 


10. 


m 


28466789 





64, 72, 70. 


11. 


a 


84667890 


m 


96, 108, 12L 


11^. 


H 


27931629 





121, 64, 81. 


18. 


m 


84789266 





49, 144, 81. 


14. 


m 


69718257 





144, 64, 121. 


15. 





80984762 


m 


81, 66, 144. 


16. 


m 


91988276 


m 


SO, 25, 144. 



9Z 



III. When thk Ditisor is a number haviko nothings 

ANNBXSD TO IT. 

RuLB. — 1. Point o£P the nothings from the divisor, and also 
point off an equal number of figures from the right of the 
dividend ; then divide by the remaining figures of the divisor. 

If these do not exceed 12, the qnestion is wrought by short division. 
If above 12, long division is employed. 

iL To any remainders after the division is completed, annex 
the figures pointed off from the dividend, and mark the whole 
in the quotient, with the divisor written below it^ to form a 
fraction. 

Exan^te^^DiYidQ 884127 by 6000. 



6000 )884,127 



As there are three nothings in the divisor, 
we point off 3 figures from the right of the 
dividend, and divide by the remaining figure, 6. 



Answers. 



5. 

507967|f 
451527^ 
887028^ 

9. 

2211982 

2162777fi 

16220831^ 

18. 

1729872H 
688467t>t^ 
1046168f} 



6. 

2716780^- 
1829668^ 
25615d5i| 

10. 

484384^} 
826788^ 
835096^ 

14. 

484154^^7 
1089847|f 
576183iJ| 



7. 
788466{^ 
527469|f 
461585}} 

n. 

860082^1 

320078^^ 
285686y^ 

15. 

882527H 
658299^ 

215171iH 



8 
226847if 
218745J} 
291660|| 

12. 

280839T»fi 

436430^ 

844883i{ 

16. 
2558841 
8677581^ 
688460^ 



Zi ELEMENTS OF ARITHMBTIO. 

Exercises. 

1. Divide 21798628574 bjr 230, Answer 94764906^1$ 

2, m „ 78000, r 279405^1^ 
8. -r ir . 8290000, ir 6624^^,^^^ 

When the Ditisob is 10, 100, 1000, or 1 with any 
other number of nothings annexed, the division is accomplished 
merely by pointing o£P as many figures from the right of the 
dividend as there are nothings in we divisor. 

The remaining figures are the quotient, and the figures 
^inted off, wim the divisor written below them, form a 
fraction to be annexed to the quotient ; for example — 

To divide 1748 by 10, point off 1 figure, and the quotient is 174,% 
I' 2376 <r 100, » 2 figures, • » 23^ 

IV. When the Divisor contains ▲ Fbaotion— as 7J.* 

A number with a fraction annexed, saoh as 7|, is called a mixed 
nwmher. Before we can divide by audi a number, it must be converted 
into a simple one ; that is, into a number having one denominati(m. 

Rule. — Multiply the whole number or integer of the 
divisor, by the lower figfure of the fraction, and add the upper 
figure to the product : multiply the dividend also by the lower 
figure of the fraction : then divide the one sum by the other. 

£!2ram/>2e.— Divide 5786 by ^. 

6f ) 5786 Here the divisor, 6, is mnltipUed by 7, the 

7 7 lower figure of the fraction, and 3, the npper 

AK\At\\Kti r QQo figure, is added to the product, making 45 ; that 

45 ;4015^e ^^^ is, 6f are the same as 45 teventhB, 

In order, however, to preserve the proportion 

415 between tiie numbers, the anm to be divided must 

405 also be midtiplied by 7, reducing it in like manner 

.^o to sevenths. The two numbers being now both 

^z. reduced to sevenths, the division takes place : the 



860 



90 

12 = 21 expressed as ^. 



answer ii 892, and the remainder is 1^ wliich is 



* This Rule, strictly speaking, belong to FfiAonoNS, but being of 
frequent use in ordinary calculations, it is placed here for conveniencew 
Rules IV. and Y. of Simple Multiplication, pages 25, 26, may be 
taught along with this Bole. 







• 




BITISI09. 




35 












Exereises. 






1. 


BMde 


) 417638 


by 


«, 


• • 


. Answer 


89493U 


s. 


• 


886548 


m 


84, 


• • 





48925H 


3. 


m 


7695478 


m 


12** 


• • 





612914WV 


t. 





673685 


H 


IH, 


• • 





466731^ 


5. 





7108647 


m 


H> 


• • 


• " 


738041^f 


C 


m 


8301765 


m 


67f 


• • 


' 


144558,V7 



MiflCollaiiflCNU Exefei868« 

1. In 1857 the total quantity of sheep, lamb, and alpaca wool 
imported into Britain was 129749898 lbs. ; how many lbs. were 
imported on an average daily, allowing 365 days to the year ? 

Ans. 355479^; lbs. 

2. The population of London in 1851 was 2362236, on a surface 
of 122 square miles ; what was the ayerage population per square 
mile? Ans. 19362^. 

8. In 1851 the south of Scotland contained a population (^ 
1818562 on a surface of 9000 square miles; what was die average 
peculation per square mile ? . . . . Ans. 201f^. 

4. The surface of the earth is about 197140100 square miles, and 
the surfkce of Great Britain and Ireland is 122550 square miles ; 
how often is the surface of the United Kingdom of Great Britain 
and Ireland contained in the whole earth ? . Ans. 1609^^^^z^. 

6. The surfiice of Great Britain is 90038 square miles, and in 
1851 it contained a population of 20959477; what was then the 
average population per square mile ? . . Ans. 232^^^f^. 

6. In 1853 the population of the Russian empire was 65287437, 
and the number of inhabitants to each square geographical mile 
was 174 ; find the number of square geograpliicid miles in the 
BuBsian empire, Ans. 374927^^ {. 

Ezerdses on 
Simple Addltloxi, Subtraction, Multiplication, and Division. 

1. Multiply the sum of six thousand seven hundred and two, 
fifteen thousand nine hundred and twenty-six, and two millions 
seven hundred and thirty-nine thousand tluree hundred and 
eighty-nine, by six thousand seven hundred and forty-five, and 
divide the product by one thousand seven hundred and twenty- 
nine, . . Ans. 10774901t^V 

2. Add together 1894, 37592, 1006, 283597, 8463925, 173964, 
2157184, and 327; from the sum subtract 3578961, multiply the 
remainder by 78359, and divide the product by 9385, 

Ans. 62958788}Ht- 
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8. Divide the sum of 237965848, 8921726, 58879, and 83796254, 

by the difierence between 71689 and 140942, 

Ans. 4708|^ff. 

4. Multiply 675892619 hy 8785, and divide the product by 

^^^^' Am. 108606410 j J Jlf. 

5. Perfonn the operations indicated below : 

718 + 8102 + 61584 - 17916 

^^^^ Ans. S^Ht. 

6. Perform the operations indicated below : 

812570 X 598 -f 76125 x 47 + 818 -8- 8 - 79583 

6189 X 15 

Ans. 2067f 8Sf }. 

7. Perfonn the operationi indicated below t 

(7 -f 7g) X 48 + (4698 -f ^15) ^ 9 
(78 + 14 - 2) - (16 -i- 2 + 4 X 7) 

Ans. 88^. 

a Divide the continued product of 2, 8» 4, 5, 6, 7, 8, and 9 by 
the continued product 12, 18, and 14, 

Ans. 166^VV^. 

9. Divide 781 X 487 X 596 by 71 X 24 X 89, 

. Ans. 1256^T?,^\V 



All calculations in Abtthmbtio are made by means of one or 
other of the f omr fmidamental rules, Addition, Subtraction, MultipUca- 
tion, and Division, or by oombining them in various ways, aooordmg to 
the Bales given in the remaining portion of this work. 



COMPOUND NUMBEBS- 

■ CoHPOiTND Numbers are those which consist of two or more 
kindi or denominatioim. 

When we speak of a poundy a simple number is expressed, it 
is one kind or thing ; but when we speak of a sum consisting 
of pounds, shillings, and pence, then we refer to various deuo- 
minationB or kinds ; in other words, a sum eompofunded, of 
various kinds of moiiuey, and hence termed a compound number. 

An questions which refer to sums of money, and to calcula- 
tions of weights, measures, &c., which consist of varioas kinds 
or denominations, are placed under the head of Compound 
Numbers. 

Galcnlatioiis in timpU nnmbeis are the same in every oonntry, and 
must oontiniie without change throughout all time ; for examule, that 
2 and 2 are equal to ^ is a univerBal truth, which all mankina camiot 
altur. The rules ci Simple Addition, Subtraction, SCultiplieatioii» and 
BLTisioD, are therefore in use in every country in the world. 

With calculations in eompound numbers, the case is entirelj^ different, 
as almost every country hais its own standards of money, weights, and 
measures, and the arithmetical rules for working differ accordingly. 
These calculations, however, could be rendered as eaqr as those m 
simple numbers, if tlie standards of mone^, weights, and measures, 
were eoostructed on the same decimal principle of advancing by tens. 

In Great Britain and Ireland, the standards of monev, weights, 
and measures are mixed and various, as may be learned from the 
following tables. 

It is necessary that the pupil commit these tables to memory, before 
proceeding with the calcuIationB in compound numbers. 



ABTTHMETICAL TABLES. 

STERLING MONET. 

Mariced. 

l&rthkg. 

2 Parthings = 1 half-penny. 

4 Farthings =1 penny. 

12 Pence = 1 shilling. s. 

20 Shillings, or 240 pence, or 960 farthings = 1 pound. £ 

d, /. 

1 = 4 

£ 1 =3 12 = 48 

1 =x 20 = 240 =s 060 



nano 

■I 
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Stbblino Monbt — continued. 



Silver Coins. 


i. 


d. 


Threepenny-piece . = 
Groat . . « = 






3 
4 


Sixpence • • = 
Shilling • . — 
Florin . . . = 




1 

2 


6 




Half-crown • — 


2 


6 


Crown , , . = 


5 






Gold Coins. i, d. 

Half-sovereign . = 10 

Sovereign or pound = 20 

Guinea, a coin now dis- 
used, but still often 
spoken of, consisted 
of 2U. 



In the gold coinage, 22 parts (commonly called carats) = 11 oz. of 
fine gold, and 2 pai^ {carats) = 1 oz. of copper are melted together, 
and w troy pounds of this mixture are coined into 1869 sovereigns. 
The weight of a sovereign is 123| grains. 

In the silver coinage, 11 oz. 2 dwt. of fine silver are melted with an 
alloy of 18 dwt. of copper, and 66 8hillin|;s are coined from a troy 
pound of this mixture. The weight of a shilling is 87^ grains. 

In the copper coinage, 24 pence are made from an avoirdupois pound 
of copper. 

All accounts are kept and reckoned hy pounds, shillings, pence, and 
farthings. L. or £ is the initial letter of the Latin word libra, a 
pound, and is used to denote pounds ; s., from the Latin word soUdus, 
stands for shillings ; and d., from denariiLS, for pence : £ & (2. are there- 
fore respectively placed over columns of poimds, shillings, and pence. 
The mark for a half-pennv is J ; for a farthing, or fourth of a 
penny, | ; and for three farthings, ). 

The old Scottish pound was equal to Is. 8<2. sterling : hence £100 
Scots was = £8, 69. w2. of our present money. 

Note. — ^For an account of a new system of reckoning money decs- 
mally, that has been proposed as a substitute for the present mode of 
reckoning, see Appendix. 



TROY WEIGHT. 



24 Grains • . . . 
20 Dwts., or 480 grains 
12 Ounces, or 5760 » 



1 grain. 

1 penn3rweight. 
1 ounce. 
1 pound. 



7000 Troy grains = 1 lb. Avoirdupois. 
100 Troy ounces = 109^ Ounces Avoirdupois. 



lb. 
1 



ox. 

1 

12 



dwt. 

1 

20 

240 



Marked. 

dwt, 

oz. 

lb. 



gi-. 
24 

480 

6760 



Gk>ld, silver, and precious stones are weighed by troy weight. In 
determining the purity of gold, the gold is supposea to oe divided into 
24 carate, and if pure, is said to be S^ carats fine ; if there be 23 carats 
of pure gold, ana 1 of alloy, it is said to be 23 carats fine ; and so on. 



WEIGHT. 


Marked. 


1 grain. 
= 1 scruple. 
= 1 dram. 


sc. or 9 
dr, . 3 


= 1 ounce. 


lb, ^ 


= 1 pound. 



COMPOUND NUMBBRS. S^ 

APOTHECABIES' 

I. 

90 Graim 

id Beoraples . . • . 

SDrams 

ISOmices .... 

The ounce and pound are the same as in the troy weight. This 
weight is used only in preparing medicines. 

AVOIRDUPOIS WEIGHT. 

Harked. 
1 dram. .dr, gtufnf, 

16.1)ram8 . . . . =1 ounce. oz. = 437^ 

16 Ounces ... =1 pound. /6. =: 7000 

28 Pounds . . . =1 quarter. qr. 

4 Quarters, or 112 lbs. = 1 hundredweight. cwU 
20 Hundredwt8.,or22401b8. = 1 ton. T, 

A Stone is 14 pounds : 8 Stones, 1 cwt. A Cental, 100 pounds. 
100 Ounces Avoirdupois = 91^ Ounces Troy. 

oz. dr. 

lb. 1 = 16 

qr. 1 = 16 = 266 

cwt 1 = 28 = 448 = 7168 

ton.. 1 = 4 = 112 = 1792 = 28672 

1 = 20 = 80 = 2240 = 35840 = 673440 

AU ordinary articles are weighed by this weight, which is known as 
tiie imperial standurd, and is in tmiyersal use in this country. 

A standard imperial jponnd avoirdupois is equal to the weight of 
27*727 cubic inches of distilled water (or the tenth of a gallon) at the 
temperature of 62° Fahrenheit, and wnen the barometer stands at 30 
inches. 

LINEAL HEASUBE, OB MEASUBE OF LENGTH. 

Harked. 
1 inch. in, 

12 Inches . . . ^ . . = 1 foot. ft, 

3 Feet, or 36 inches . , . = 1 yard. yd, 

6j^ Yards «= 1 perch or pole. /76r. 

40 Poles, or 220 yards . . =1 furlong. fur, 

8 Furlongs, or 1760 yards, or 6280 feet = 1 mile. 

3 Miles = 1 league. 

A Fathom is 6 feet : a Hand, 4 inches : a Military pace, 2^ feet. 

ft. in. 

yd. 1 = 12 

po. 1 = 3 = 36 

ch. 1 = 6J = 16J = 198 

ftar. 1 = 4 = 22 = 66 = 792 

mi 1 = 10 = 40 = 220 = 660 = 7920 

1 = 8 s 80 = 320 B 1760 = 6280 ^ 63360 



iO 
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For smaller lengths than an indi, edgfatibs and ill i ttfiilha of an iachg , 
also tenths, are nsed. . | 

This is the ordinary- measure for dimensions of all IdidliL Distances ' 
are measured by miles : depth, bj fathoms : the h«l|^ of lRrirtn0,lii!l^ 
Hands. The chain used for measuring land = 66 feel^ and oomoiAr^ 
100 links, each of them 7*92 inches. 

The yard is the imperial standard measure of length. ' 
dulnm Tibrating seconds of mean time In the latitude of 
in a vaeuum, at the sea-ler^ and at 62^ Fahrenheit^ is equal to d9^! 
inches ; and a yard is to the length of the seconds penaulum, in the 
proportion of 86 to 39*1393 inches. 




CLOTH MEASURE. 

2 j^ Inches = 

4 Nails, or 9 inches . . = 

4 Quarters, or 36 • . . = 

5 Quarters, or 45 <r . = 



1 nail. 
1 quarts. 
1 yard. 
1 EngUsh ell. 



Marked. 
nl 

yd. 



The yard in this measure is of the same length as that in Lweal 
Measure. 



54 Inches 
80 Threads 
7 Skeins 
18 Hanks 



cxraTQK. 



TAEN MEASURE. 



1 thread. 
1 skein. 
1 hank. 
1 spindle. 



90 Inches 

120 Threads 

2 Cuts 

6 Hears 

4 Hasps 



Lxirsir. 



1 thread. 
1 cut. 
1 hear. 
1 hasp. 
1 spindle. 



SQUARE OR SUFERnCIAL MEASURE. 



144 Squiu^ inchoi 
9 » feet 
30J 9 yMrds 
40 » perches 
4 Koods . 
640 Acres 



m 



1 square ^t. 

1 r yajd. 

1 » perch. 

1 rood. 

1 acre. 

1 square mile. 

sq. in. 
= 144 
= 1296 
s= 89204 
= 1568160 
»= 6272640 

86 square yards are 1 rood of building : 100 square feet, 1 
square of flooring: 272^ square fbet, 1 rood of bricklayer's work. 
The chain with which land is measured is 22 yards long, and 
1 square chain = 10,000 square links, contains 22 X 22 = 484 
square yards : 10 square chains = 1 acre. 

Superficial measure refers to breadth as well as length. For instance, 
a tuperficM foot, usually called a square foot, is either a square of a 
foot in lei^gth and a foot in breadth— in other words, a foot each way 
<•*-<» it is any dimension in whidb the length multrplied by the breadth 
will form a foot, or 12 inehfis, each yrtsji thus, 12 times 12 inches ^ 





sq. tK>. 


ro. 


1 = 


so. 1 = 


40 = 


1 = 4 = 


160 = 



sq. jd. 
1 
30i 
1210 
4840 



sq. ft 

1 

9 

272^ 

10890 

43560 
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14ijndb«^|k|M|pHnlboi; ar6timM24kidMS»li4^kftboa8anare 
^tiak: * sotnetiiMftM term «9t<are feet is oonfonnded with that tiifeet 
d^lMlftf wfaioh m ^idte a difi^fent thing. A pieoe of dloth mid to 
itr sqnart feet, oonsiits of six aauares of a foot each ; but a 
meMue #mb feet aquare wovXa. be six feet along laoh dde, 
^thirty-six squares of a foot each. 

be understood, that the square of anv number is that 
iplied by itself; thus— the sj^oare of Sis o times 3, or nine; 
,^, , ._ 4 is 16; and so on. On this pfindple is formed the taUe 
ocjqnare measure, for tbe measurement of breadth and lepgth; it is 
commonly used for measuring land, walls, ke. 

The lower denominations, laches, feet, and yards, are used in the 
measurement of surfaces of small extent ; i>ole8, roods, and acres, in 
the measurement of land. In measuring liuid, the chain is generally 
employed; hence the souare chain and square link aiay be very 
properly introduced as suDdivisions of an acre. By an easy calcolation, 
it ^nll appear that 100,000 square links are equal to an acre. 

CUBIC OR SOiJD MEA9USJB. 

1728 Cubic inches =; 1 cubic fbot. 

27 9 feet, or 46,65^ inches . . = 1 » yard. 

40 » » = 1 ton shipping. 

6 » » , . . , . =1 barrel bulk. 

40 Cubic feet of rough timber, or 50 of hewn timber, is a load. 

Solid measure is computed by multiplying the length by the breadth, 
and the product by the thidkness. This measure is used in calculating 
the solid contents of masses of earth, &a^ iu measuring the holds ra 
vessels, to ascertain the tonnage; and m all cases where length, 
breadth, and thickness are reckoned ; hence, a solid inch, solid foot, 
and solid yard, are sometimes used for cubic inch, cuMc loot, ana 
cubic yard respectivdy. 

LIQUID MEASURE OF CAPACITY. 

Mnrked. 

4 Gills ss 1 pint. p<. 

2 Pints 3s 1 quait. qt. 

4 Quarts, or 8 pints, or 32 gills . ss 1 gallon. gal 

A hogshead (hhd.) contains 63 gallons. A pi^ is 2 hogsheads, and 
2 pipes form a, tun. But in trade, these measurements are not ri^dly 
acmered to, as casks differ in capacity. 1 gill =■ 5 oz. avoirdupois of 
water, or about 8§ cubic indies. AH hquids are measured by this table. 

The imperial gallon is the standard measure of capaci^, both for 
liquids and dr^ ^;oods; it contains 277*274 cubic inches, beiiu[ equal to 
a volume of distilled water weighing 10 lb. avoirdupois, at 6^ Fahren- 
heit, and the barometer being at 30 inches of merooxy. 

ApomacABiES use the following liquid measure-* Btlarked. 

1 Fluid minim . . , . s= 00046 cubic inches. »! 

60 Fluid minims . . ?= 1 dram« 7y 

8 Drams . . . . = l ounce. 5 

16 Ounces . , r:^ \ pint O 

The pint is the same as the ordinary pint measure. 
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GRAIN MEASURE, OB DBT MEASURE OF OArAClTY. 

Marked. 

2 Gallons . • , . = 1 peck* 

4 Fecks, or 8 gallons • , =1 busheL 

8 Bushels si quarter. 

5 Bushels are a Sack : 5 Quarters, a Load^ 

Thejzallon is the same as in Liquid Measuze. By this taibk^jgerin^ 
seeds, flour, &a, are measured. 

The vm^ftericU butfuH contains 2218*192 enbio inches, and weighs 80 Ik 
avoirdupois of distilled water. 






TABLE OF TIME. 

60 Seconds 

60 Minutes ...... 

24 Hours 

7 Days 

52 Weeks 1 day, or 365 days . 
365 Days, 5 hours, 48 minutes, 49 seconds 

365 Days, 6 hours . . . . . 

366 Days ...... 



wk. 
1 



day. 
1 
7 



hr. 
1 
24 
168 



min. 

1 

60 

1440 

10080 



1 minute. 
1 hour. 
1 day. 
1 week. 

1 ordinary year. 
1 solar year. 
1 Julian year. 
1 leap-year. 

see. 

60 

3600 

86400 

604800 



The year is also divided into 12 Calendar Months ; namely — 



January, 31 days. 

February, 28 m 

March, 31 » 

April, 30 m 



May, 31 days. 
June, 30 » 
July, 31 n 
August, 31 » 



September, 30 days. 

October, 31 » 

November, 30 » 

December, 31 >* 



The number of days in each month may be easily remembered from 
the following well-known lines — 

Thirty days have September, 

April, June, and November ; 

All the rest have thirty-one, 

Excepting Febraaiy alone. 

Which hath but twenty-eight days clear, 

And twenty-nine in each leap-year. 

As the true solar year is nearly 6 hours more than 365 days, every 
fourth year, termed leap-year, is reckoned as consisting of 366 days, in 
Older to make allowance for the excess; the additional day being 
given to February. 

To ascertain if a ^ven year is leap-year, divide it by 4, and if there 
is no remainder, it is leap-year ;* if there be a remainder, the number 
over indicates how manv years it is after leap-year. Thus, 1852 is 
leap-year, because divisible by 4 without a remainder ; and 1854 is two 
years after leap-year, because there is a remainder of 2, after dividing it. 

* The years 1700, 1800, and 1900 are exceptions, but 2000 will be a 
leap-year. 
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GEOGRAPHICAL OR NAUTICAL MEASURE. 



1^ imperial mile, or 6076 feet. 
I league. 

1 degree, marked deg. or [^]. 
Circmnferenoe of the earUi. 



1 Geographical mile . . . . = 
3 » miles . . • . . = 

60 » miles = 

360 f degB»oraboot24,855i imp. miles = 

The degree is divided into 60 minutes (marked '), and the minute into 60 
seoouds (marked "). This measure is used fur geographical nnrposes* and in 
reckoning distances at sea. At the equator, a degree of longitude is 69| 
iitkperial miles. 



MISCELLANEOUS. 



tf 
n 



tf 
tf 



Anm of bock wine . 
Bag of co£fee 

ff hops . , 
w rice (E. I.) 
Bale of coffee (Mocha) 
ff cotton . . 
If flax (Russia) 
Barrel of beef . 
beer 
butter 
flour 

gunp9wder 
herring 
soap (soft) 
If tar 
Box of raisins . 

It salmon . 
Butt of sherry 
Case of mace . 
Cask of clover 
If raisins 
It rice (Amer.) 
Chaldron of coal 
Chest of soap 

It te&f congou 
» It hyson 
Dozen 

Drum of figs . 
Firkin of beef 

It butter . 
Fodder of lead 
Frail of flgs . 
Gross 

Hogshead of beer . 
V brandy 

n rum 



Keel of coal 



sugar as 



30 gals. 
U to 11 cwt. 
about 31 
about l| ft 
a toil It 
200tofi001bs. 
5 to 6 owt. 
SOOlbs. 
36 gals. 
S24 lbs. 
196 If 
100 ft 
600 her. 
266 lbs. 
96ig8ls. 
66 lbs. 
ISO to 130 It 

108 gala 
about 1^ cwt. 
7to9 ft 
1 to 81 IT 
6 It 
26| If 
H n 
about 84 lbs. 
60 to 80 m 
12 articles. 
24 lbs. 
100 It 
66 It 
IHcvrt. 
38 to 66 lbs. 
18 doz. 
64 gals. 
60 It 
45 to 60 
13 to 16 owt. 
21 tons. 



Load of bricks 

If tiles 

» straw 

ft old hay 

ft new hay . 
Loaf (quartern) 
Mat Of flax (Dutch) 
Pipe of Port wine . 

m Madeira . 
Pocket of hops 
Puncheon of brandy 
It rum 
H whisky 
Quintal of fish 
Quire of paper 4( . 

Ream of paper 

Robin of coffee . 
Roll of parchment 
Sack of clover 

m flour 
Score . 

Seron of almonds . 
Sheet of paper folded 
into 2 leaves, 

ft 4t » 

ft B It 

It li » J 

If 16 „««t«»«*-5 

IT 18 It 

If H It 

It AS It 
Tierce of coffee 

It sugar . 
Truss of straw . 

It old hay . 

» new hay 
Tub of butter 



S3 600 bricks, 
as 1000 tiles. 
= 11 cwt. 64 lbs. 
= 18 » 

== 19 jy 38 lbs. 
ca 4 lbs. 

as 186 fr 

cs 115 gals. 

as 98 IT 

e= 1} to 8 cwt. 

a= 100 to no gals. 

sa 90 to 100 If 

ss about ISO If 

=> 118 lbs. 

as 24 sheets. 
J SO quires, or 
\ 480 sheets. 

as 1 to 11 cwt. 

s 60 skins. 

« 8 to 31 cwt. 

ss 280 lbs. 

as 20 articles. 

s= 11 to 2 cwt. 

folio size. 
4to, or quarto. 
8vo, or octavo. 
l2mo, or doodceimo. 
16mo. 
18mo. 
24mo. 
.48mo. 

=a 6 to 7 cwt. 
as 7to9 » 
ss 36 lbs. 

sa B6 If 

ss' m It 

sa 84 lbs. 



• In SeoUttd, a qolr* eoniUU of S4 iheett of folio paper, but of 48 sheets of quarto and 
octavo siM. 



QUARTERLY TERMS FOR LEASES, sra 

SWaLAKD AND IKSLAND. 

Lady-day . . March 25 

Midsnmmer . June 24 

Michaelmas . . September 29 

CSuistmas . December 25 



SCOTLAOT). 

Candlemas . . February 2 

Whitsunday . May 15 

Lammas . . August 1 

Martinmas . November 11 



When a Scottish Torn fUls on Siinday, the Monday fbUowlng is considered Term-daj. 



BEDUCTION 

or COMPOUND irUMBEBS. 

Reduction is that process by which numbers that are 
exporessed in one or more denominations, are reduced or 
converted into numbers of other denominations having the 
same value. 

The calculations are made by means of the rules of 
Multiplication and Division, in connection with the preceding 
Arithmetical Tables. 



I. To CONVERT A GIVEN QUANTITY FROBI A HIGHER TO A 

lower Denomination. [Multiply the quantity.] 

Rule. — 1. Consider how many of the next lower denomina- 
tion make one of the highest,* and by that number multiply 
the highest denomination, adding to the product any of the 
lower denomination in the given sum. 

* For instance, if the highest denomination wer^ iMunds, find how 
many shillings make one iK>und. 

2. If the reduction is to be carried further, convert this 
product into the next lower denomination, in a similar way ; 
and so on with each denomination, till die whole has been 
reduced to the lowest g^ven term. 



Example 1.— Reduce £Bl, 17«. 





£ 


t, d. 




31 


17 2f 


Multiply by 


20 
620 




Add 


IT 






637 


Shillings. 


Multiply by 


12 
7644 




Add 


2 






7646 Pence. 


Multiply by 

< 

i 


4 
30584 




Add 


8 




< 

i 


B0587 


Farthings. 



2}</. to farthings. 

In this example the hiehest 
denomination is pomids, there- 
fore, to change these to shil- 
lings, we multiply by 20, and 
add 17 to the product; the 
ffiven sum now consists of 
637«. 2hi. We then change 
the shillings to pence by mtu- 
tiplying by 12, and adding the 
2a. ; the snm is now chimged 
to 7646(f. and ^d,: changing 
the i)ence to farthings bv mul- 
tiplying by 4, and adding 3 
\ farthixiffs, we have the given 
sum. £31, 178. 2jd, changed to 
305o7 farthings, the name 
required. The example may 
be abridged, and the pupil 
required to go over it in tne 
following manner : 
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Pupil, Here I am lequired to reduce 

£ s, d, £dl| 178. 2$d to farthings. First, to change 

81 17 2} pounds to shiUiAgs. Since 20*. make £1, I 

20 must have 20 times as many aliilliiwB as 

■^^ 01.-111 pounds ; therefore, I multiply by 20, and take 

b37 bhiUings. ^ the 17«., because it is only numbers of the 

12 same name that can be added together : this 

7646 Pence. fS^^^ ^7'- ^exl^ to change shillings to 

^ pence. Since 12 pence make 1 shillmg, I 

must have 12 times as many pence as 



30687 Farthings. shillings ; therefore, I multiply by 12, and 

take in 2d.f because it is onhr numbers of the 
same name that can be added together : this gives 7o46eI. Lastly^ to 
change pence to farthings. Since 4 farthings make 1 penny, I must 
have 4 tmies as many farthings as pence : hence, I multiply by 4, and 
take in the 3 farthings, because, &o, : this gives 30587 xarthings, the 
denomination required. 



•II. To CONVERT A GIVEN QUANTITY FROM A LOWER TO A 

higher Denomination. [Divide the quantity.] 

Rule. — 1. Consider how many of the given denomination 
make one of the next higher,* and by that number divide the 
given sum, which is wus converted to the denomination 
immediately above it. 

* For instance, if the given denomination were farthings, find how 
many farthings make one penny. 

2. If the conversion is to be carried further, divide the new 
denomination in a similar way ; and so on, dividing each 
denomination in succession, till the sum has been converted to 
its highest required denomination. 

The remainders at each stage of the division are of the same 
denomination as the number from which they arise, and must 
be marked as such in the answer. 

All questions of Reduction of monev, weights, measures, ko^ whether 
from a higher to a lower, or from a lower to a higher denomination, 
axe wrought by these two rules of Reduction. 

Example 2. — Convert 17127 farthings to pounds. 

j-^. . In this example — PupiL I divide by 4, because 

AVITIS?''* ^ farthings make a penny, the quotient, 4281, is 

2i__. pence, and 3 farthings over; I divide 4281(2. by 

12)4281f 12, to change them to shillm^, the quotient is 

2 0^)35 6 It 9 3568., and 9^ over. Lastly, I divide 3569. by 20, to 

* ^ * — _ change them to pounds, tiie quotient is £17, and 

£17, 16«. 9Jd XQs. over; therefore, 17127 farthings is equal in 

value to £17, 16$. 9Jd 



46 ELEMENTS OF ARITHMBTIC. 

Exercises. 

1. Reduce the following compound numbers to farthings : 

£17, ISs. 4jd.; £63, 13s. lljd.; £302, 5s. Sjd.; IBs. 8fd.; 
£2768, 14s. 8jd.; £4687, 198. llfd.; £209, 14s. 9d.; £5129, 4s. 
5id.; 19s. lljd.j £670, lis. 7Jd.; £27, 13s. 4Jd. 

2. Beduce the following compound numbers to halfpence : 

£34, 14s. 7d.; £207, 48. Sjd. ; £7624, 13s. 8 Jd.; £391, 128. 8d.; 
17s. 6jd.; £706, 15s. lid.; £310, 10s. OJd.; £206, 158.; £3726, 
158. 4|d. 

3. Convert the following simple numbers to pounds : 

7314 farthings ; 59633 farthings ; 71058 farthings ; 3827 half- 
pence; 76419 halfpence; 710 halfpence; 38295 pence; 9163 
pence ; 12345 pence ; 7987 farthings ; 39276 halfpence ; 49168 
pence. 

4. Convert £3417 to guineas, .... Ans. 3254 g. 6s. 

5. » 3916 guineas to crowns, . . Ans. 16447 cr. Is. 

6. » £732, 158. 8d. to farthings, Ans. 703472 farthings. 

7. f 17923 halfpence to sovereigns, Ans. £37, 6s. 9id, 

8. tf 9468 guineas to pounds, . . Ans. £9941, 8s. 

9. M 8159687 pence to guineas, . Ans. 12538 g. 9s. 3d. 
10. f 2345678 farthings to sovereigns, Ans. £2443, 8s. 3|d. 

Example 3. — Reduce 3 lb. 4 oz. 17 dwt. 21 gr. to grains. 

12 20 24 

a' ^1' ^\i' 9 1' '^^^^ "• ^ example in Troy weight, 

^ * !•• ^1 and the proper moltipUers are obtained 

12 from the Table, page 38. The pupil is 

40 oz« recommended to write the multipliers 

20 ^^^^ their respective names, as in the 

example. We multiply and take in, 

817 dwt. as in the former examples. In multi- 

24 plying by 24, when we multiply by the 

3259 unUa, we take in the unit 1 grain ; and 

jgggQ when we multiply by the tens^ we take 



19629 grains. 



in the 2 tens. 



Answers. 

1. 969 339262 £7 19*. Ud. 

16962 643759 H9041 159 4 li 

61151 26562 99240 19 7 

290197 2. 1788849 159 11 3 

803 16670 8. 38 8 7 

2653186 99463 £ s, d. 51 8 9 

4404479 3659849 7 12 4^ 8 6 4{ 

201348 187984 62 2 4| 81 16 6 

4924058 419 74 4^ 204 17 4 
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Example 4.— Convert 89257 Troy grains to pounds. 

gr. In this example the mins are 

/6)89257 divided hy 24, wtiioh is i^ 6 x 4, and 

^*~ J 4 >6542 * *^* quotient is 1635 dwt., and 17 

^ ^ ffrains over ; these dwt are divided hy 

2,0 )168,5 » 1 7 20, and the quotient is 81 oa. and 15 

19tft1 m l/k dwt. ; these os. are divided hy 12, and 

it ^ __ the final result is 6 lb. 9 os. 15 dwt. 

Id. 6 9 15 17 17 gr.^ the answer required. 

Exercises. 

11. Convert 23 lb. 7 oz. 8 dwt. 12 gr. to grains Troy, 

Ans. 185924 gr. 

12. It 9 oz. 17 dwt. to grains, . . Ans. 4728 gr. 
18. » 2885 grains to ounces, Ans. 4 oz. 19 dwt. 9 gr. 

14. - 172859 grains to pounds, Ans. 80 lb. 2 dwt. 11 gr. 

15. » 17 tons 18cwt. of sugar to pounds, Ans. 895861b. 

16. » 89 cwt. 2 qr. 15 lb. to pounds, . Ans. 4489 lb. 

17. » 26 cwt 8 qr. 27 lb. to pounds, . Ans. 8028 lb. 

18. »f 76128 oz. to cwt Ans. 42 cwt. 1 qr. 25 lb. 11 oz. 

19. 54726 lb. to tons, Ans. 24 tons 8 cwt 2 qr. 14 lb. 

20. » 17 lb. 12 oz. 18 dr. to drams, . Ans. 4557 dr. 

21. 85 cwt. 2 qr. 11 lb. to pounds, . Ans. 8987 lb. 

22. » 8 tons to drams, . . . Ans. 1720820 dr. 

23. 69125 lb. to tons, Ans. 80 tons 17 cwt 21 lb. 

24. 391726 lb. to cwt . Ans. 8497 cwt 2 qr. 6 lb. 

25. 123456 oz. to tons, Ans. 3 tons 8 cwt 8 qr. 16 lb. 

26. 9 cwt 1 qr. 28 lb. to pounds, . Ans. 1059 lb. 

27. ' 2845678 drams to tons, 

Ans. 4 tons 1 cwt 8 qr. 6 lb. 12 oz. 14 dr. 

28. 18 yd. 2 qr. to nails, . . . Ans. 216 nails. 

29. 28 miles 2 fur. 219 yd. to feet, Ans. 128417 feet 

80. 78285 square poles to acres, 

Ans. 488 ac. 8 ro. 85 po. 

81. 234 ac. 8 ro. 27 po. to poles, . Ans. 87587 po. 

82. 2174 nails to yards, . Ans. 185 yd. 3 qr, 2 nl. 

83. 2174 ouncps of gold to pounds, Ans. 181 lb. 2 oz. 

84. 56 gallons 8 pints to gills, . . Ans. 1804 gills. 

85. 208 qr. 8 bush, of wheat to pecks, Ans. 6668 pk. 

86. 73926 inches to miles, 

Ans. 1 m. 1 fur. 73 yd. 1 ft. 6 in. 

37. 7125 yards to English ells, . Ans. 5700 £ng. ells. 

38. 89127 Flemish ells to yards, Ans. 29345 yd. 1 qr. 
89. 17 ac. 2 ro. to poles, . . . Ans. 2800 po. 

40. 89127 poles to acres, . Ans. 244 ac. 2 ra 7 po. 

41. How many seconds in 865 days 5 hours 48 min. 51 sec. ? 

Ans. 81556981 sec. 

42. How many solid yards in 891256 solid inches? 

Ans. 8 yd. 10 ft. 728 in. 
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43. How rnaay dayv in 891256 seconds? 

Ans. 4 days 12 hr. 40 min, 56 sea 

44. How many yards in 8912 English ells ? « Ans. 4890 yd. 

45. How many sixpences in £1284, 17s. Bd.? Ans« 49895 sixp. 

46. How many pounds in 78548 fourpences ? Ans. £1809, 1«. 

47. How many pounds in 85726 dwt. of silver ? 

Ans. 148 lb. 10 oz. 6 dwt. 

48. How many pounds in 26 tons 3 cwt. 1 qr. of soap ? 

Ans. 58604 lb. 

49. How many yards in 78325 nails of cloth ? 

Ans. 4895 yd. 1 qr. 1 nl. 

50. How many poles in 76 ac. 1 ro. 89 po. of land ? 

Ans. 12239 po. 

51. How many years, of 865 days each, would it take a body, 
moving at the rate of 60 miles an hour, to pass from the earth to 
the sun, the mean distance being 95 millions of miles ? 

Ans. 180 yr. 272 d. 5 hr. 20 min. 

52. The total revenue of the French government in 1858 was 
1778919114 flrancs^ estimating the franc at 9|<f. ; find the revenue 
in pounds sterling, .... Ans. £72065464, Os. l^d* 

63. The velocity of the earth in its orbit is 101173 feet per 
second ; find its velocity in miles per second, 

Ans. 19 miles 1 fur. 64 yd. 1 ft. 

54. A cubic foot of gold weighs 19259 ounces avoirdupois ; 
find its weight in hundredweights, &c., 

Ans. 10 cwt. 2 qr. 27 lb. 11 oz. 

55. The length of a sidereal year is 365 days 6 hours 9 
minutes and 12 seconds ; find its length in seconds, 

Ans. 81558152 seconds. 

56. The total quantity of cofiee imported into the United 
Kingdom in the year 1857 was 58912619 lb.; find its weight in 
tons, Ans. 26300 tons 5 cwt. 2 qr. 3 lb. 

57. In the year 1857 there was paid to the king of Denmark 
£1125206 for abolition of the Sound dues. The value of gold 
imported firom New South Wales the same year was £3, 155. IQd. 
per ounce troy ; how many pounds troy of gold would be required 
to pay the king of Denmark? . . Ans. 24729 lb. 9f| oz. 

58. A pound avoirdupois is 7000 troy grains ; find the weight 
in tons of the gold in the answer to the last question, 

Ans. 9 tons 1 cwt. 2 qr. 21 lb. 1^ oz. nearly. 

APPLIOA.TION OP Reduction to the calculation op 

PRICES, WHEN THE VALUE OP ONE ARTICLE IS GIVEN. 

Eule, — Reduce the price to the lowest denomination it con- 
tains, then multiply the price by the number of articles, or the 
number of articles by the price j the product will be the answer 
in the same denomination to which the price of one was reduced, 
which may be changed to a higher denomination, by Rule 11. 
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Example 1.— What it the valae of 845 feet of mahogany, at 
If. 7i<;. per foot? 

Halfpence. i. d, 

845 1 H 

39 j2 Pu^ Here the lowest denominatioii in the 

T^ price IB halfpence, therefore I change 1«. l^d, 

,8105 1» -to halfpence ; thia gives 39 halfpence. Now, 

10860 2^ it is ohvious that 345 feet, at a halfpenny ]^r 

2^18455 89 ^^^iJ"^ ^ ^^ halfoenoe, and that the price 

lo^To^x •* ^ halfpence will he 89 times as great; 

1Z ;d7Z7j - therefore, 1 multiply hy 39, and the answer is 

2«0)66.0 1 7 13455 halfpence ; that is, £28, Qs, 7ld» 

£2870*. 7J</. 

Example 2.— What if the valae of 28 yards of broad doth, at 
XI, 8tf» 4dl per yard? 

£ 8. d. 

18 4 

20 PupU* Here the lowest denomina- 

jr^ tion is pence; therefore, I change 

^^8 £1, 3f. 4d. to pence! this gives 280 

12 pence. Now, it is plain that the price 

280 of 28 yards will be 28 times as much ; 

OQ therefore, I multiply by 28, and the 

answer is 7840 pence, or £32, 13«. 4d. 



2240 
5600 



Note. — ^It is always more convenient 
12)7840 to multiply the greater number by the 

2,0 )658 .r 4 ^®^- 

£82, 18«. id. 

Exercises. 
50. What is the valae of 827 tons of guano at £7, 8«. 4(f., 
£6, 7«. 11}^., and £5, 19«. I^d, per ton ? 

Ans. £2848, lOs*, £2092, 9«. 2id, £1955, 17s. i\(L 

60. What cost 789 gallons of ale at 8s. ^d.^ 2s. lldl, and 
2#. \\d, per gallon ? 

Ans. £124, 14s. l^dl, £107, 15s. 5(f., £79, 5s. ^\d, 

61. What is the price of 29 oxen at £10, 17s., £8, 19s. 8dL, and 
£9, 6s. 8(f. each? . Ans. £814, 18s., £269, 18s. 8(f., £270, 18s. 4(f. 

62. What is the price of 586 yards of linen at 2s. 7|<f., Zs, 6d, 
and 4s. 9|(/. per yard ? . Ans. £70, 7s., £98, 16s., £128, 19s. Qd, 

68. What will a man's wages amount to in 818 days at Is. 10(f., 
28, 8^£f., and 4s. 9 jc/. per day ? 

Ans. £28, 18s. lOtf., £85, 17s. Z^d^ £75, 6s. Z\d. 

64. What if the price of 8456 lb. of tea at 4s. 6(/., 5s. 7j^., and 
6s. Z^d, per lb. ? . . Ans. £777, 12s., £968, 8s., £1087, 4s. 

65. What cost 669 cwt. of raisins at £4, £4, lis. 5(f., and 
£3, 19s. per cwt. ? . . Ans. £2686, £8012, 8s. 7(/., £2608, Is. 



COMPOUND ADDITION. 

RtJLB. — 1. Write tbe Dumbers under one another, so tliat 

tlioae of the aame denominfttion may ftand in the aame column, 
and draw a line under them. 

2. Add together the numhers in the lowest denominatiDii, and 
find (by Rbdcction) how joaay of the next higher deno- 
mination are contained in the sum ; mark any remainder 
below the column added, and carry the qaotient to the next 
denomination. 

a. Repeat this process nntil all the columns are added. The 
highest denomination is added as in Simple Addition. The 
last sum, with the Bevernl remainders, will be the answer 
required. 

The Mbthods ov Fboof are the same as in Simple Addition. 
Tbe Reasons for the Bules of Confound Addition, Subtraction, 
Multiplication, and Diriaion, are obvioualy the aame as tbr the 
Roles of iSinipb Addition, &a. 



rf. tberosigin. ^„ . 

2} begiiu at this column, end tAa»— Pupil, 3 
11, 14; tonremU! 3tim«s and2; I pnt 
* " ■ t, halfpenny, and osiry the 3. 

dirids the sam bf 4 ? Pupil. Because 
--'-- 1 penny. loarrvl 3,12,13,14, 

, twelves in 49! 4 times and 1; I 

putdownl.andcsii74. 4,12,16,16,26,31,38; I 



78 1 11* ■J'T'jdoyood 



of dividing by whst number f PapU. 20. Teachtr. WbyT &c. 
Pupil. 3, 6, 6, 14, 23, 30, 31 ; 1 and oairy 3. S, 4, 13, 20, 22, 25 ; Q 
and carry 2. 2, 8, 11. Theraforo the whole sum is £1161, 18*. IJA 

JfoU. — In adding the ahiUings, fiist add the colomn of nnits ; put 
down the rigbt-hsnd figure, and CMry the remaining figure or figures 
to the tens; divide their Bum by 2; if 1 lemMn, pnt it down, and 
Wiry the qaotient to tbe pounds. 
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Exercises. 










1. 


2. 






3. 






4. 


£27 13 4J 


£83 15 lU 




£25 


14 


6 


£36 


15 7} 


39 6 6\ 


24 15 9} 




97 


18 


11} 


98 


14 10 


23 17 9 


61 18 24 




25 


18 


10.: 


86 


19 11} 


64 1 11} 


97 14 7, 




81 


2 


7. 

4; 


42 


13 8;^ 


27 19 10 


27 6 10- 




69 


13 


70 


14 5 


91 18 9} 


85 13 6; 




48 


16 


2 


49 


17 3} 


5. 


6. 






7. 






8. 


£72 6 7i 


£25 18 11} 




£26 


15 


n 


£47 


16 8} 


27 16 9i 


96 17 8 




98 


19 





99 


15 11} 


83 17 2i 


69 14 10} 




56 


14 


11} 


47 


10 5} 


38 19 6^ 


38 5 9} 




92 


12 


8} 


53 


14 9 


59 14 8| 


57 12 11} 




76 


17 


7} 


81 


15 6} 


95 13 10} 


86 19 10} 




97 





llj 


69 


18 8} 


9. 


10. 






11. 






12. 


£39 18 5i 


£46 19 6} 




£73 


12 


6} 


£65 12 9} 


17 18 lOf 


28 14 11 




26 


19 


7 


26 


13 11 


68 15 9 


79 16 10} 




87 18 


4} 


78 


4 7 


86 19 5} 
33 11 ij 


97 10 6} 




11 


1 


li 


29 


3 8 


44 12 2} 




96 


15 


8* 


91 


17 5 


74 16 9} 


85 16 10? 




27 


12 


Hi 


68 


16 7} 


13. 


14. 






15. 






16. 


£727 13 4} 


£672 4 6} 




£G84 


14 


H 


£789 19 11} 


965 14 2 


267 13 9} 




346 


12 


11} 


210 


1} 


887 17 11} 


672 15 11} 




683 


13 


7} 


567 


17 3} 


586 19 10} 


935 14 5^ 




267 


7 


8} 


763 


13 8} 


398 15 9| 


598 18 10} 




695 


19 


H 


649 17 6} 


613 12 llf 


859 11 1} 




999 


7 


6* 


783 


12 8} 


895 9 7} 


111 11 11} 




842 


16 


10} 


594 


10 10} 


593 19 4} 
675 12 111 


369 14 7 




795 


5 


«f 


279 


5 3} 


583 9 10} 




689 


17 


8} 


659 


8 5 




Answers 


• 










1. £274 18 2 


7. £448 





10} 




12. 


£ 350 


8 


2. 331 4 m 


8. 890 


11 


8} 




18. 


5795 


16 1} 


3. 298 19 6} 


9. 321 


14 


H 




14. 


4566 


16 Oj 


4. 335 15 9} 


10. 383 


11 







15. 


5955 


16 4:: 
6 11: • 


5. 378 7 3J 


11. 274 





2} 




16. 


5298 


6. 875 5 1} 
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17. 18. 19. 20. 

X785 18 1 X697 12 6} Je832 2 10^ £695 10 11^ 

392 10 10} 386 17 9^ 756 17 9^ 696 7 5 

683 9 7i 683 19 6} 647 11 3J 872 19 10| 

694 6 6^ 386 10 4^ 392 13 llf 847 8 3 

267 3 9} 716 17 llj 238 19 4^ 693 13 lOJ 

395 17 11 J 167 14 7? 376 15 llj 392 6 9| 

287 12 6} 973 3 10 J 932 10 7 J 796 19 11} 

876 19 8^ 286 19 9} 657 6 3^ 268 8 Bi 

987 8 6} 682 2 6} 746 9 lOj ^ 683 16 7} 

21. 22. 23. 24. 

4 28 4 28 20 4 16 Id 

tmt, qr. lb. cwt. qr. lb. tons. ewt. qr. lb. oz. dr. 

76 8 17 487 3 11 68 19 1 13 13 6 

23 2 27 743 1 18 34 8 8 17 12 15 

11 1 21 696 2 26 72 16 2 26 7 11 

9 1 15 217 2 19 97 11 1 14 9 7 

16 2 8 416 8 27 9 17 11 12 3 

14 3 19 932 2 6 36 7 3 9 14 9 

79 1 26 684 1 18 64 9 1 18 1 1 

65 13 123 3 13 63 16 2 18 11 10 

25. 26. 27. 28. 

12 20 24 4 40 4 40 8 220 8 13 
lb. oz. dwt. RT. ac ro. po. ao. ro« po. m. far. yd. ft. in. 

17 6 19 23 76 3 39 367 1 27 7 2 197 2 11 

23 11 16 21 72 1 17 123 1 38 63 6 213 1 4 

96 6 7 22 93 2 26 792 3 26 27 2 39 10 

15 9 3 7 37 1 16 614 3 13 38 7 219 1 9 

4 3 18 19 26 2 7 796 2 19 47 3 76 2 8 

17 10 16 14 87 3 19 818 2 34 61 6 23 1 7 

25 4 12 3 76 3 35 673 1 16 39 1 127 2 6 

29. A collector of taxes drew in January, £767, 14:S4 3f d ; in 
February, £839, 14». llf J. ; in March, £269, 17s. Bid. ; in April, 
£892, 12s, Hid, ; in May, £6732, 7s. B^d. ; in June, £736, 13s. lO^d; 
in July, £76, 19s. 3}<f. ; in August, £325, 6s, lid, ; in September, 
£37, 18s. 7id,; in October, £269, 6s. lid; in November, 
£3752, 16s. llfd.; in December, £67, 13s. lOJcf. How much did 
he collect throughout the year ? « . Ans. £14258, Is. 9}d 

Answeri. 

17. £4760, Is. 6|rf. 23. 487 tons cwt. 1 qr. 

18. £4879, 18s. lO^d. 24. 126 lb. 2 oz. 14 dr. 

19. £5580, 7s. llfd 25. 201 lb. 3 oz. 14 dwt. 13 gr. 

20. £5236, lis. id, 26. 470 ac. 2 ro. 38 po. 

21. 296 cwt. 2 qr. 1 lb. 27. 3686 ac. 1 ro. 12 po. 

22. 4162 cwt 1 qr. 20 lb. 28. 275 m. 6 fur. 18 yd. 1 ft. 1 in. 
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80. A lenrant went to market, and spent on beof £1, 6«. Sid, i 
on veal, 17f. 2fc/. ; on sugar, £5, 8f. 7}c/. ; on tea, £8, 16f. Ojd ; 
and on rarioai other articlei, £10, 19«. 11^ How tnnch waa 
ipent altoffether ? Ann. £27, 2f. 10|t^. 

81. A zarmcr lold at one time, 20 qr. 8 buth. 2 pecks; at 
another, 82 qr. 2 bush. 8 pecks ; at a third, 9 qr. 7 bush. 1 peck ; 
at a fourth, 87 qr. 2 pocks ; at a fifth, 29 qr. 8 bush. ; at a sixth, 
18 qr« 4 bush. 8 pecks* IIow much did he sell altogether? 

Ans. 142 qr. 6 bush. 8 pecks. 

82. There is a farm consisting of ten fields, the first of wliich 
measures 7 acres 1 rood 28 poles } the second, 10 acres 1 rood 89 
poles ; the third, 6 acres 8 roods 21 poles ; the fourth, 1 aero 1 
rood 17 poles; the fifth, 11 acres 8 roods poles ; the sixth, 15 
acres 2 roods 18 poles ; the seventh, 9 acres 8 roods 26 poles ; the 
eighth, 8 acres 1 rood 12 poles ; the ninth, 18 acres 1 rood 27 
poles ; the tenth, 4 acres 2 roods 19 poles. What was the extent 
of the farm ? . . . . Ans. 88 acres 8 roods 2 poles. 

88. Paid for ground on which to build a house, £800; tho 
mason's bill was £879, 12f. lid, ; the carpenter's, £489, 19f. 6}c/.,' 
tho slater's, £70, 4f. did,\ the plasterer's, £156, 14f. Bd] tho 
glazier's, £60, Ha, 2d, At what price must I sell it to gain £102 ? 

Ans. £1570, 6«. 7^(/. 

84. I owe to my grocer, £20, 8f. A\d\ to my baker, £28, 14«. 
lyt, ; to my shoemaker, £8, 19«. 2\d, ; to my butcher, £18, 14<r. 
B{d ; for house-^rent, £28 ; for servants' wages, £10, 7f. 6cf. ; fat 
taxes, £7, 18f. lO^r/. What is the amount of my debt ? 

Ans. £107, 12f. 10i<f. 

86. A hop-merchant buys 6 bags of hops, of which the first 
weighed 2 cwt. 8 qr. 18 lb. ; the second, 2 cwt. 8 qr. 11 lb. ; the 
third, 2 owt. 8 qr. 5 lb. ^ the fourth, 2 cwt. 8 qr. 12 lb. j the fiftfa^ 
3 owt. 8 qr. 17 lb* I wish to know the weight of the whole, 

Ans. 14 cwt. 1 qr. 2 lb. 

80. A silversmith sold a gentleman silver-plate as follows: 

Dishes, 7 lb. 6 oz. 7 dwt. ; plates, 6 lb. 9 oz. 12 dwt. ; spoons, 

2 lb. oz. 18 dwt. ; a toa-servlce weighing 4 lb. 7 oz. 4 dwt* 

What was the total weight? . . Ans. 20 lb. 5 oz. 10 dwt. 

87. What is the weight of 5 hhds. sugar? No. 1 weighing 
15 owt. 8 qr. 18 lb. ; No. 2, 18 cwt. 2 qr. 7 lb. ; No. 8, 17 cwt. 
1 qr. 18 lb. ; No. 4, 14 cwt. 8 qr. 15 lb. ; and No. 5, 10 cwt. 1 qr. 
18 lb Ans. 78 cwt. qr. 10 lb. 

88. In the year 1857, the total value of the sovereigns coined 
was £4496748, 4«. lOd; the half-sovereigns, £804111, 17/f. 4(/.; 
the fiorins, £187112; the shillings, £128100; the sixpences, 
£56880 ; the fburpences, £09, Of. ; the threepences, £22084, 2f. ; 
the twopenoes in silver, £89, 12f« ; tho silver pence, £88 ; tho 
copper pence, £8180 ; tho halfpence, £2404 ; and the farthings, 
£1120. What was the total value of all the coins issued in 1857 ? 

Ans. £5289800, 2«. 2c/. 
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39. The income of the United Eangdom of Great Britain and 
Ireland in the year ending January 5, 1855, was — customs, 
;e207777U,8». llcf.; excise, £1 6129848, 9». 8</. ; stamps, £7078004, 
10«. ; taxes (land and assessed), £3040548, ^s. Sd. ; property^ax, 
£7456025, 25. Sd,; post-office, £1288233, I7s, id,; crown-lands, 
£271571, 165. 8d,; duties on pensions and salaries, £2348, lU. 7d,; 
hereditary revenues of the crown, £8256, 175. ; surplus fees of 
regulated public offices, £88567, 45. Sd, ; produce of the sale of 
old stores, &c., £386095, 175. lOd.; imprest and other moneys, 
£149922, 185. Id, ; money received &om the East India Company, 
£60000. The same year the expenditure exceeded the income by 
the sum of £3209059, 45. Bd. Find the income and expenditure 
for the year ending January 5, 1855, 

Ans. Income, £56737132, 185. $d,; Expenditure, £59946192, 25. Sd, 

40. The average price of wheat, in the week ending January 16, 
X858, was £2, 85. Sd, per imperial quarter; of barley, £1, 175. ; of 
oats, £1, 2s, Id. ; of rye, £1, 135. 7d. ; of beans, £1, 195. 8d. ; of 
pease, £1, 195, lid' What was then the price of one quarter of 
each grain? Ans. £11, O5. 6c/. 

41. The sums expended on the National Collections in the year 
1857 were— British Museum (establishment), £50347, 125. 9d.; 
British Museum (buildings), £38814, 25. 7d,; British Museum 
(purchases), £17425, 55.; National Gallery, £29469, 145. 2d,; 
Scientific Works and Experiments, £3672, IO5. 7d, ; Royal Geo- 
graphical Society, £500; British Historical Portrait-gallery, 
£1240, 95. Sd, ; Science and Art Department, £66011, 125. lid, ; 
Museum of Practical Geology (establishment), £6092, I85. lOd. ; 
Royal Society, £1000 ; South Kensington Museum (building, &c.), 
£39586. Find the total sum expended during that year on the 
above National Collections, . . . Ans. £254160, 65. 6d, 

42. The total amount of money advanced as loans to West 
India proprietors by the Exchequer Bill Commissioners has been 
£948150, at 4 per cent. The earliest loan was in 1833, and the 
latest in 1844. On the loans up to 1854 there had been paid of 
interest by Jamaica, £96691, 65. 3d!.; by Barbadoes, £155301, 
135. 8d.; by St Vincent, £17339, 25. lOd, ; by St Lucia, £4814, 
175. Sd, ; and by Dominica, £4595, 65. lOd, How much interest 
was then paid ? Ans. £278742, 65. 5d, 

43. In the year 1854 the grants for public education in Great 
Britain were apportioned ti^us: Church of !^ngland Schools, 
£209871, 35. 7d, ; British and Foreign Schools, £31681, 45. Sd, ; 
Wesleyan Schools, £14049, 85. lOd,; Roman Catholic SchooU 
(Great Britain), £10907, 125. 9rf.; Workhouse Schools, £9882, 
125. 7d, ; Scotland, Established Church Schools, £19193, 135. 5d, ; 
Free Church Schools, £21895, 95. Id, ; Episcopal Church Schools, 
£1366, 28, 4d ; and the expense of administrating the funds was 
£7589, O5. Sd, How much was expended that year on public 
education ? £326437, 75. 6d. 



COMPOUND SUBTEACTION. 

BuLE. — 1. Place the less number under the greater, so thnt 
tihe numbers of the same denomination may stand directly 
under each other, and draw a line under them. 

2. Begin at the right hand, and subtract in succession the 
numbers in the lower line from those immediately above them 
in the upper line, when it can be done, and set down the 
remainders under the numbers from which they arise. 

3. But when the under number of any denomination is 
grreater than the upper, add to the upper number the value of 
one of the liext higher denomination, and then go on with the 
subtraction. 

As an equivalent, however, for this, the under figure of the 
next higher denomination must be considered as having had 1 
added to it before it is subtracted from the figure above, on the 
same principle as in Simple Subtraction. 

The subtracting of the highest denomination is performed as 
in Simple Subtraction. The several remainders form the 
aiiswer. 

The Mbtiiod of Fboof is the same as in Simple Subtraction. 

J5ara»i/)Ze.-— What is the difference between £791, 18«. 7|cf., and 

£1880, 6«. 9id? 

The ntimbers are arranged as in the margin, and 
i^epupU says, 3 &om 1, I cannot^ but adding Id, 
GT i farthings, making 5, 3 from o, and 2 remains, 
I put down 2 fartlungs, or a halfpenny. Carrying 
1 to 7, 8 from 9, and 1 : 18 from 5, 1 cannot, but 

£1088 7 li adding a pound = 20*., 18 from 25, and 7, I put 

down 7; 2 from 10, and 8; 10 from 13, and 3; 8 from 

8, and ; from 1, and 1. Therefore the answer is £1038, la, l^d. 

Exercises. 



£ 


5. 


d. 


1830 


5 


7| 


791 


18 



1. 








2. 




3. 








4. 




£688 17 


6* 




£729 


12 


11* 


£631 2 


H 




£123 15 


H 


429 2 


H 




127 


5 


^ 


236 11 


H 




68 


18 


H 


6. 








6. 




7. 








8. 




£931 12 


0* 




£179 


16 


5 


£678 1 


H 




£712 


10 


8* 


395 18 


lOi 




8G 


17 


3 


129 15 


10^ 




179 


5 


8* 




















Answers. 












1. £209 15 


4i 




4. 


£ 54 


17 8J 




7. 


£543 


5 


21 


2. . 602 


7 


H 




5. 


535 


13 2^ 




8. 


533 


4 


H 


8. 894 


11 


n 




6. 


92 


18 7^ 













66 



BLEHBNTS OF ARITHMETIC. 



9. 


10. 


11. 




12. 


£847 11 6i 
359 14 5f 


£796 3 2} 
127 9 7J 


£471 10 4t 
238 15 9f 


£806 
129 


14 10^. 
7 IH 


13. 


14. 


15. 




16. 


£200 14 11 
123 2 5( 


£700 10 
231 14 61 


£560 17 
327 12 10^ 


£800 
899 



16 4f 


17. 


18. 


19. 




20. 


£783 1 3} 
762 15 9 


£207 6 
129 Hi 


£691 
432 2$ 


£573 
126 


01 
7 4^ 


21. 




22. 






Borrowed, 
i . £123 12 2f 
§1 79 6 4i 
ll 23 14 10 
2 2 327 12 6f 


£739 14 3J 


Lent, 

-1 £179 13 9 
•^1 46 15 lOi 
ll 259 8 8} 
II 99 19 11 


£700 


Paid in all, 


£554 4 11 
£ 


Heceived in all, 
Balance . 


£ 




Balance, 


£ 




23. 


24. 


25. 


( 

4 


26. 


12 20 24 

lb. oz. dwt. gr. 

821 4 14 13 

127 7 10 23 


20 4 

tons. cwt. qr. 

760 3 

649 12 1 


4 28 
cwt qr. lb. 

26 1 13 

14 2 27 


yd. < 
256 
137 


4 4 
ir. nails. 

1 

1 2 


27. 


28. 


29. 




30. 


1760 3 12 
m. yd. feet. in. 
69 39 1 2 
27 1123 2 10 


4 40 
ac. TO. po. 
102 15 
93 1 27 


4 2 
gal. qt. pt. 

191 1 

69 2 1 


qr. ] 

326 

179 


8 
bush. pk. 
2 1 
6 3 




Answers. 






9. £487 16 11| 

10. 668 13 7i 

11. 232 14 6^ 

12. 177 6 m 

13. 77 12 6^ 


14. £468 

15. 233 

16. 400 

17. 20 

18. 77 


15 5f 19. 

4 1^ 20. 

4 7J 21. 

6 6f 22. 
19 5i 


£258 
446 
185 
114 


19 91 
12 7^ 

6 8f 


23. 193 lb. 9 oz. 3 dwt. 14 gr. 

24. 110 tons 10 cwt. 3 qr. 
26. 11 cwt 2 qr. 14 lb. 
26. 118 jd. 2 qr. 3 nails. 


27. 41 m. 676 yd. 1 ft. 4 in. 

28. 8 acres 2 roods 28 poles. 

29. 121 gal. 2 quarts 1 pint 
80. 146 qr. 8 bush. 2 pecks. 



OOMPOUKD StTBTRAOTtOir. 57 



• 81. 






82. 




88. 






84. 


94 60 


eo 




4 


28 


4 


40 




8 4 


d. . br. min. 


seo. 


owt. 


qr. 


lb. 


ao. ro. 


po- 


qr. 


buah. lAc 


231 13 11 


27 


669 


1 


18 


827 1 


28 


262 


5 8 


126 7 15 


39 


172 


1 


20 


219 2 


82 


176 


7 1 



85. Subtract a halfpenny from a hundred pounds, 

Ans. £99, 19«. ll^e/. 

86. A servant's wages are 12 guineas a year, and she has 
already received £4, 15«. 2yi, How much remains due ? 

Ans. £7, 16«. 9^ 
37. A youth has served 5 years 1 month 8 weeks 5 days of his 
7 years' apprenticeship. How much longer has he yet to serve ? 

Ans. 1 year 10 months 2 days. 

88. From a cask containing 86 gallons 1 quart, there was 

drawn 19 gallons 2 quarts 1 pint. How much liquor remains in 

the cask ? . . . . Ans. 16 gallons 2 quarts 1 pint. 

39. In the year 1855 the total cost of the metropolitan police 
was £405566, 125. 8(/. The amount paid by the various parishes 
was £263671, I7s, ; the Treasury paid £100478, 18s. id. ; and 
£85744, 19«. 7d, was derived from various special sources, such as 
attending at public offices, at theatres, and on private individuals, 
&c. The balance was drawn from the balance left at the end of 
1854. What was that balance? . . . Ans. £5676, 2«. 4(/. 

40. The latitude of Paris Observatory is 48° 50' 13'' N., and its 
longitude 0° 0' 0" (taking Paris as the first meridian) ; the lati- 
tude of Edinburgh Observatory is 55"" 57' 20" N., and its longitude, 
50 3|/ 7// Yf jg.-Q^ ^Yie difference of latitude and the difference 
of longitude of Paris and Edinburgh, 

Ans. Diff. lat. 7° 7' 7" ; diff. long. 5° 31' 7". 

41. The latitude of London (Gr. Observatory) is 51° 28' 38" 
N., and its longitude, 0° 0' 0" (taking Greenwich as the first 
meridian) ; the latitude of New York is 40° 42' 45" N., and its 
longitude, 74° 0' 3" W. How far is New York south and west 
from London ? . Ans. 10° 45' 53" south, and 74° 0' 3" west. 
. 42. The average price of b quarter of wheat on the week ending 
November 24, 1857, was £2, lis. 8d., and the average price of the 
same on the week ending October 23, 1858, was £2, 2s. id. How 
much had a quarter of wheat fallen during the intervening eleven 
months ? ........ Ans. 9s. id, 

43. The gross public income of the United Kingdom of Great 
Britain and Ireland for the year ending the 3l8t December 1857, 
was £70390343, 7s, lOd,, and the expenditure during the same 
period was £70354245, 19s. 6d, How much did the income 
exceed the expenditure during that year? Ans. £36097, 8s. id. 

Answers. 

81. 105 days 5 h. 55 m. 48 sec. 33. 107 acres 2 roods 31 poles. 

82. 896 cwt. 8 qr. 21 lb. 34. 85 qr. 6 bush. 2 pecks. 



COMPOUND MULTIPLICATION. 

I. When the Multiplier does not exceed 12. 

Rule. — 1. Write the multiplier below the lowest denomina- 
tion of the multiplicftnd, and draw a line under them. 

2. Multiply the lowest denomination by the multiplier ; find 
how many of the next higher denomination is contamed in the 
product, write down any remainder, and carry the quotient to 
the product of the next denomination. 

3. Multiply in the same way the next higher denomination, 
and add the number carried from the last denomination, writing 
down any remainder, and carrying to the denomination above 
it, as before ; and so on till all the denominations have been 
multipHed in succession : the highest denomination is multiplied 
as in Simple Multiplication. 

The last product, and the several remainders, form the 
answer required. 

^aram/^fe.— Multiply £3, 175. 4jc?. by 9. 

.In this example, the nttmbers are set down as in 
« ** f* the margin, and begmning at the farthings, the Pttpi^ 
3 17 ^ says, Otimes 3 are 27; 27 farthings are 6|<i, I pot 

9_ down |d., and carry 6ct : 9 times 4 are 36, and 6 make 

£34 16 6i 42 ; 42 pence are 3*. 6d., I put down 6a., and cany 

* 3& : 9 tmies 7 are 63, and 3 make 66, 1 put down 6, 

and carry 6 : 9 times 1 are 9, and 6 are 15 : twos in 15, 7 times and 1, 

I put down 1, and carry 7. Teacher. This is the short method of 

dividing by what number ? Pupil. 20. Tecu^er. Why do you divide 



by 20? Pupil. To change the shillings to pounds. 9 times 3 are 27, 
and 7 are 3^ Therefore, the whole product is £34, IBs. 6^. 

Exercises. 

1. Multiply £47 12 7} by 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 12. 
^, If 95 17 2f «r 7, 9, 6, 10, 2, 6, 11, 3, 12, 4, 8. 









Answers. 










1. 




2. 




£ 95 5 


3 


£381 1 





£671 


n 


£1054 9 6\ 


142 17 


lOi 


428 13 


n 


862 15 


of 


287 11 8i 


190 10 


6 


476 6 


3 


479 6 


1* 


1150 6 9 


238 3 


1* 


523 18 


lOJ 


958 12 


4 


383 8 11 


285 15 


9 


571 11 


6 


191 14 


H 


766 17 10 


333 8 


H 






575 3 


H 





COMPOUND MULTIPUOATZON. d9 

II. WbBN THB MuLTXPLIER is THB PRODUCT OP TWO 
MUMBBRS, NBITHBR OF WHICH BXCEBDS 12. 

Bulb. — Besolve the multiplier into its two factors ; multiply 
the multiplicand by one of these, and tiien the resultmg 
product by the other. This last product will be the answer 
required. 

Example.— WMply £l,1Si. e^cL by 68. 
£ t, d. 

^ ^^ ^ Pupa. In this example 63 as 9 X 7: therefore, 

L I tot multiply by 9; this gives £15, U 8JA I 

£16 1 8^ next multiply by 7 ; this ^es £100, lU ^d., 

7 the product required. 



£105 11 


H 




EzeroisM. 






8. 


Multiply 


£84 10 4} 


by 


14, 15, 16. 


4. 




n 


17 5 8 


II 


18, 20, 21. 


5. 




If 


69 17 Ui 


If 


27, 36, 42. 


6. 




It 


96 18 9i 


N 


64, 81, 100. 


7. 




» 


25 8 4i 


It 


44, 46, 60. 


8. 




H 


78 19 11} 


II 


83, 49, 66. 


9. 




» 


67 1 8^ 


M 


84, 108, 182. 


10. 




n 


81 14 10} 


M 


121, 25, 144. 



III. When the Multiplier dobs not bxcbed 166, but 

CANNOT be RESOLYED INTO TWO PACT0R8, NEITHER 
OP THEM GREATER THAN 12. 

Rule. — ^Take two factors whose product is nearly equal to 
the given multiplier, and multiply by them as in Rule II. 

Add to this last product the product of the multiplicand 
multiplied by the d^erenee between the given multipher and 
the product of the two factors, when the product is less than 
the multiplier ; bat subtract when it is greater. 

Answers. 
8. 4. 6. 6. 

£488 5 CI £811 2 £1887 4 lOj^ £6188 1 4 
617 15 11^ 845 18 4 2616 6 6 7881 16 6} 

652 6 4 862 19 2986 14 8 9668 17 1 

7. 8. 9. 10. 

£1118 7 7 £2441 19 8} £6688 8 6 £9891 2 4} 

1148 15 m 8625 18 11} 7242 19 6 2048 12 4} 

1526 1 8 4148 18 10 8862 10 6 11771 6 



M 



lOAUMtd OF kMtuinfftn. 



ExWipU L^Mtitipl/ IZ, I5f. 8|«/. hj ^. 

8 15 8} X 1 



n 


2 


11 = 
7 


4 tim^ the multiplic&nd 


106 
3 



15 


6 t= 

8i = 


28 » » " 

\ m n It 



Add 

Answer £109 16 1 J = 29 ir »» " 

Settee 29&i4x7 + l» mtthiply by 4 lOld by 7; &nd to the last 
product vM £8, 15*. 8|(i^« mullDplied by 1. 

Example 2.— Multiply £1, 14«. B^d, by 98. 

£ «. d. 

1 14 6^ X 2 
10 



10 



10 times the multiplicand. 



Subtract 



172 
8 



3 9 
8 lOi 



100 
2 



Answer £168 14 10^= 98 /» «^ i^ 

In this example, since 9^=10x16-2, multiply by 10 and by 10, 
which gives tiie value of 100, and from this last product wbtra^ 
£1, 149. Hd., muitipliBd by 2. 

fizbtdaes. 



11. Multiply £ 7 14 


34 


by 119,17,28. 




le. 


» 29 18 


n 


^ 31, 39. 




1^ 


127 6 


H 


ft 43, 47, 62. 




14. 


7 


Uf 


w ^7, 71, 78. 




15. 


&7 8 


o| 


87, 91, 102. 




16. 


35 19 


8| 


113, 127, 164. 




17. 


28 14 11{ 


IT 131, t3, 95. 




18. 


39 17 10| 


• 69, 59, 41. 






Answers. 






11. 


12. 




13. 14. 




£146 11 U 


£ 771 14 9i 


£6475 11 1^ £26 14 


n 


181 2 ll| 


920 8 0^ 




6984 18 2^ 28 6 


6i 


177 8 8J 


1167 12 2J 




6621 12 1 31 2 


H 


16. 


16. 




17. 18. 




£8452 4 7i 


£4066 9 4f 


£3765 16 9$ £2762 14 


H 


8840 16 9} 


4570 6 n 


4 


3098 10 5i 2363 15 


m 


9909 10 8 


, 6641 18 8^ 


.( 
4 


2780 19 Of 1636 18 


H 



ooMFOuirD iciTLTiPLioAtKnr. ei 



IV. WhBK the MuLTIPltBB BXGEBDS 156. 

Rule.— 1. Multiply the multipUcand by 10 ; the product 
by 10 ; and so on — ^multiplying[ twiee by 10 if (here are three 
figures in the multiplier, thrice if there are four ^gures, &c. 

2. Then multiply the multiplicand by the units of the 
multipUer ; the line below by the tens ; and so on, placing the 
products as shewn in the fofiowing example ; then add ell the 
products together for the answar. 

. £;rf»R;>2e.— Multiply £1, 4s. 7id. by 845. 



£ 


8, 


d, £ 


8, d. 


Multiplicand, . 1 


4 


7fx6= 6 
10 


3 2] =: 5 tiniM th* multiiiL 


do. X 10 = 12 


6 


5ix4= 49 
10 


6 10 = 40 „ 


do. X 100 =123 


4 


7 X3=869 


13 9 =300 „ 



425 2 9|=345 

Here we multiply ttoke by 10, there being three figures in the 
mtdtiplier. 

We then multiply £1, 4«. 7Jdf. by 5, which makes 5 times i^e multi- 
plicand j the next line, £12, 6*. 5^(2., which is equal to 10 times, is 
multiplied by 4, to produce 40 times the multiplicand^ and the last 
Hne, i^U^, 4t. Id., which is e^ual to 100 times, is multiplied by 3, to 
pMuOe 360 times the multiphcand. The products of 5 tunes, 40 times, 
and 300 tknes tiie multiplicand, ~ 345 times, added together, form the 
answer, £4S6, 29. 9i(2. 

Thx followino is anotheb Method : 

1. Multiply the highe8t denomination of the multiplicand, as iu 
Simple Multiplication. 

2. Multiply separately the lower denominations in succession, 
taking such portions of them at a time as can be multiplied most 
easily. Convert the produces as they arise, to their highest 
denomination, then add them all together for the answer. 

£ara»y)&.— Multiply £2, 12». 4}J. by 325. 

£ 8. d, 
2 12 4i 
825 

650 „ .. .^ , 
108. Od X 825 =3250. =162 10 ^^^l^XX''^^- 
28. 0(i X • = 650«. = 82 10 yenience, multiply suc- 
4d X *r = 1300flf. = 684 cessively 108., 2a., 4d, 
OJflJLx » as 162j(t =_0_13__6J and Jd. by 326. 

12s. 4icr. Answer, £851 1 10} 



BUniBNTS OF ABITHMBTIC. 





Exercises. 




19. Multiply 


£1 19 6i 


by 379, 845. 


20. 


7 8 lOJ 


932, 691. 


21. 


2 10 9} 


• 702, 396. 


22. 


17 9J 


1284, 6678. 


23. 


4 4 6^ 


8005, 7082. 


24. 


8 15 Hi 


9808, 5840. 



V. WflBN THB MULTIPLIBB CONTAINS A FRACTION — AS 8f . 

Rule. — Multiply first by the fraction * ; then by the integer 
or whole number of the multiplier, and add me products 
together for the answer. 

* See Simple Maltiplication, Rale lY., page 2A. 
j&'jramp/^.— Multiply £8, 155. 4}^ by 8|. 

£ 8, d, 
3 15 4^ 

8f Here we first multiply the given sum 

by f , then by 8, and add the two products 
n K. <%\ A for the answer. For the method of 

^ ^ ^^7 (^mdfn^ £11, 6& IJd by 5, see page 65. 



6)11 6 14 



30 8 
£82 8 2^iAimo€r. 



25. Multiply £2 16 

26. 1 

27. • 
28. 



29. 
80. 
31. 
82. 



6 

8 12 ^ 

7 9 8 

28 12 6i 

36 14 10| 

78 6 5 

854 15 7f 



hy 



Exercises. 

6i> 
64, - 

84, . 
74, . 

124, 



Ans. £ 14 16 
' 56 
57 19 11 

192 18 11$4 

' 860 1 944 

574 6 11 J 4 

4510 16 04^ 



74 



16 cwt 8 qr. 12 lb. by 274, -^^^ ^^1 cwt. 8 qr. 154 ^^' 



UlsoeUaneous Exercises. 

33. Multiply 45 tons 3 cwt. 1 qr. by 72, Ans. 8251 tons 14 cwt. 

34. 28 cwt. 2 qr. 27 lb. by 97, 

Ans. 2302 cwt. 3 qr. 15 lb. 



19. 

£ 747 6 9f 

1666 4 84 

22. 

£1096 9 2} 

6045 2 94 



Answers. 
20. 
£6705 10 11 
4971 12 04 

23. 
£12702 7 84 
29986 4 1 



21. 

£1993 7 9 

1124 9 6 

24. 

£37220 15 34 

22178 15 



OOMPOITKD MUITIPUOATXOV. 08 

85. Multiply 7 qr. 3 bush. 2 pecks by 123, 

Ans. 914 qr. 6 bush. 2 pecks. 

86. ' 73 ac. 1 TO. 29 po. by 85, . Ans. 2570 ac. 15 po. 

37. » 2 lb. 3 oz. 15 dwt. by 16, . . Ans. 37 lb. 

38. ' 7 cwt. 3 qr. 12 lb. by 26, . Ans. 204 cwt. 1 qr. 4 lb. 

39. What is the price of 27 lb. of tea at 5^. ^d. per lb. ? 

Ans. £7, 95. 7^. 

40. What is the price of 47 lb. of sugar at S^c/. per lb. ? 

Ans. £1, 13«. ^d, 

41. What it the price of 123 gallons of brandy at £1, 9s. 3|</. 

per gall. ? Ans. £180, 55. b\d, 

42. What is the price of 75 yards of broad cloth at £1, 35. bd. 

per yard ? Ans. £87, I65. Zd, 

43. What is the price of 63 tons of coals at 135. 6d per ton ? 

Ans. £42, IO5. 6(/. 

44. What is the price of 13 rows of potatoes at 75. S^d per row? 

Ans. £4, 145. 6}</. 

45. What is the price of 96 yards of silk at 85. i\d. per yard ? 

Ans. £40, &s, 

46. What is the price of 35 casks of rum at £2, 55. 11^ per 

cask? Ans. £80, 85. 6idL 

47. How much will 15 hats cost at 155. 4^. each ? 

Ans. £11, 105. 7\d. 

48. How much will 108 stones of wool cost at 145. Hd, per stone? 

Ans. £75, 65. 4|d 

49. What is the cost of 106 cwt. of tallow at £1, 175. 9^^ per cwt.? 

Ans. £200, 55. l\d, 

50. What is the cost of 39 tons of guano at £6, I65. 10^ per ton? 

Ans. £227, I85. 1^. 

51. What is the cost of 99 barrels of figs at £1, I85. 9J^c/. per 

barrel? Ans. £191, I85. 3|^. 

52. What is the cost of 32 pipes of wine at £12, 135. 2\d, per 

pipe ? Ans. £405, 25. ^d, 

53. What is the cost of 936 qr. of wheat at £2, 95. ^d, per qr.? 

Ans. £2318, II5. 

54. What is the cost of 213 sacks of oatmeal at £1, 195. 11^. 

per sack ?..... Ans. £425, 65. 8^. 

55. What is the cost of 549 bags of cotton at £12, I5. 2|^f. per bag? 

Ans. £6621, 145. ^\d. 

56. What is the cost of 71 cwt. of butter at £4, 135. 4^. per cwt.? 

Ans. £331, ^s, l^. 
67. What is the cost of 89 qr. of barley at £1, 135. Id, per qr. ? 

Ans. £149, 85. l\d, 

58. What is ttie cost of 69 oz. of gold at £3, 175. 11^. per oz. ? 

Ans. £268, 195. 1^. 

59. What is the weight of 47 pieces of lead, each 25 lb. 6 oz. 

12 dr.? . . . . Ans. 1194 lb. 13 oz. 4 dr. 

60. What is the weight of 93 ingots of silver, each 3 lb. 11 oz. 

13 dwt.? . . • . . Ans. 369 lb. 8 oz. 9 dwt. 



64 BLEHEMTa OP ABITHMBTIC. 

61. A fann consists of 9 fields, each 12 ac. 1 ro. 32 po. ; what 

is the extent of the &rm ? . • Ans. 112 ac. 8 po. 

62. The rent of my hooose £)r a week ia £2» 6«. 7|d ; what ia 

the rent of it for a year at the same rate ? Ans. £118, ld«. 7<L 

63. There is a hospital which contains 180 boys, and the yearly 

maintenance, cloUung, and education of each comes to 
£18, 168, 6f^. ; what sum of money is required to defray 
the expenses of the hospital for a year ? 

Ans. £8380, U, 3d 

64. A fiiimer has a fidd cocitaining 15 acres, which is sown with 

wheat; how much money will he receive for the crop, if 
eadi acre produces 9 qr., and the wheat is sold at £2, 16«. 
5)d!.perqr.? .... Ans. £380, 195. Of (f. 

65. A farmer went to market and sold 28 qr. of wheat at £2^ 

19s. i^d. per qr., 19 qr. of barley at £2, ia. 6^., and 
80 qr. of oats at £1, 9s, 10|d ; how much money did he 
receiye for his grain ? . . . Ans. £170, is. S\d. 

66. What sum will a manufacturer pay in wages annually, who 

employs 637 men, eadi of whom has a weekly wage of £1, 
^s.ed.J Ans. £38,920, 14^. 

67. A charitable institution gives relief to 170 individuals, to the 

amount of 3«. Bd. per week each. What is its yearly 
expenditure? Ans. £1436, 10^. 

68. A baker uses 4 qr. 5 bush. 8 pecks of wheat in a week. How 

much does he require for a year? . Ans. 245 qr. 3 bush. 

69. How far will a steamer sail in 812 hours, at the rate of 9 

miles 6 furlongs 20 perches an hour, . ^s. 3061| miles. 

70. A cubic yard is 27 cubic feet, a cubic foot of gold weighs 10 

cwt. 2 qr. 27 lb. 11 oz. ; find the weight of a cubic yard of 
gold in tons, » . Ans. 14 tons 10 cwt. 19 lb. 9 oz. 

71. The mean length of a lunar month ia 29 days 12 hours 44 

minutes 2| seconds ; find the length of 235 lunar months, 

Ans. 6939 days 16 h. 30 m. 58 sec. 

72. The length of a Julian year is 865 days and 6 hours ; find the 

length of 19 Julian years, and find how much it difiers from 
235 lunar months as given in the last question, 

Ans. 6939 days 18 hours. Biff, 1 hour 29 m. 2 sec. 

73. In 1857 the number of acres used in the growing of hops io 

Bngland was 50975, and the average duty paid per acre was 
£8, 3& 9|^. ; what was the revenue derived that year from 
English hops? . . . Ans. £417,517, 25. 2^(/. 

74. In 1857 the pure silk manufactures exported from the United 

Kingdom, consisting of stuff's, handkerchiefs, and ribbons, 
was 624753 lb., and the value per pound was £1, 55. S^d, ; 
find the total value, . . Ans. £803,067, I85. 4|d 

75. The average annual expense of keeping a prisoner in Britain 

is £23, IO5. 8(f., in 1857 the daily average number of prisoners 
throughout the year was 19,686 ; what was the expense that 
year for confining criminals? . . . Ans. £462,867, Is. 6(f. 



COMPOUND DIVISION. 



RULES. 

I. When the Diyisoa poss not bxoeqd 12. 

Rule. — 1. Write the divisor on the left of the dividend, and 
then divide the highest denomination of the dividend, as in 
Simple Division, Hule I* 

2. If there id no remainder, proceed to divide the next lower 
denomination. iSut if there is a remainder, reduce it to the 
next lower denomination, and add to it any of that denomina* 
tion in ^e given quantity ; then divide this sum as before. 

3. Proceed with the next denomination in the same way, and 
so on till all the denominations have been divided. The various 
quotients will be of the same denomination as the dividends 
from which they arise, and form the answer required. 

I 

T99 M^TQOP OF Fsop? Is the same as in Simple Division. 
j^xampk.^I>iyide £23, 15s. 8{<f. by 9. 

PupU, Kiues in 23 ? 2 times and 5. I put down 

£. «. d, ^t aud change £5 to shillings ; £5 are IQQs,^ and 15». 

9)23 15 84 taken in, make 115^. Nines in 115? 12 tunes and 

" to 1A1 a ^' ■'^ P^* down 12s., and change the 7s. that remain 

i^ 125 lU^jr^ to pence; 7s. are 84d., and SA make 92d. Nines in 92? 

10 timea and 2. I put down lOd, and change the 

!UL that remain to farthinss ; %{. <^^^*> ^^^ ^/* uiake 11/. Nines in 

11? 1 time and 2. I put down id. Therefore, the whole quotient is 

£2» 12s. lOid. f . 

Exereiiee. 

1. DiYldQ JE34 la H by 2, 



2. 

3. 

4. 

5. 

6. 

7. 

S, 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
1^ 



17 

93 

83 

57 

93 

124 

137 

345 

417 



1% 

15 
9 
17 
19 
13 
16 
8 
13 



8i 

8* 
5 

3J 

4 

H 



3» 
9. 

6, 

8. 

10, 

11, 
12, 



85 lb. 8 oz. 10 dr. 
136 tons 14 cwt. 2 qr. 
158 miles 7 fur. 26 per. 

76 acres 3 ro. 30 per. 
216 yd. 2 qr. 3 nails 
167aaysl4h.34inin. 



Ans. £17 


6 


8i 





5 


17 


H 


If 


2 


12 


lOJf 


W 


16 


13 


mi 


a 


7 


4 


7H 





10 


8 


m^ 





24 W 


8f» 





13 15 


7*i 





31 


8 


OiA 





34 le 


Ut^ 



by 8, Ans. 10 lb. 11 oz. 1^ dr. 



9, 
7, 
"12, 

» 8, 
" 7, 



15 tons 3 cwt. 8^ qr. 
22miles5 fiir.2G^per. 
6 acres 1 ra 25f per. 
27 yd. qr. If naiL 
23 days 22 b. 39| m. 



6d ELEM KMT8 OF ARITHIfBTIC. 



II. When the Divisor exceeds 12. 

Rule. — Divide as in Rule I., only employ Umg instead of 
short division. 



jFarawpfo.— Divide 324 cwt. 2 qr. 3 lb. by 93. 





4 98 


cwt. 


qr. lb. cwt qr. lb. 


93)824 


2 3(3 1 26^ 


279 





In this example the numbers are 

written as in long division of simple 

45 numbers. PupU. I first divide §2^ 

4 cwt. by 93 ; the quotient is 3 cwt., 

- ^ and the remainder is 45 cwt. This 
^82(1 remainder I convert to quarters by 

^3 multiplying by 4, and talong in 2 qr.; 

39 the sum, 1^ qr., I divide by 93^ the 

23 quotient is 1 qr., and the remamder 

— - 89 qr. This remainder I change to 

715 pounds by multiplying by 28, and 

1780 takingin 3 lb., the sum is 2495 1b.: 

2495C26 this sum I divide by 93; the quotient 

•iQD is 26 lb., and the remainder 77, which, 

as usual, is written with the divisor 

635 below it. Therefore, the whole 

558 quotient is 3 cwt. 1 qr. 26 ^ lb. 



77 
93 



Exereises. 





17. Divide £ 837 1 lOj by 

18. ir 1234 5 61 <r 

19. 325 7 10^ <r 

20. » 697 3 11 IT 

21. » 7329 16 5^ » 

22. 8456 12 3^ » 


17, 
19, 
23, 
37, 
842, 
7856, 


51, 126. 
59, 325. 
87, 712. 
93, 491. 
8317, 912. 
392, 573. 






Answere. 








17. 


18. 




19. 


£49 

16 

6 


t 2*^ 
12 10ii§f 


£64 19 24-JV 
20 18 4|t^ 
3 15 IHM 




£14 2 11H4 
3 14 9i|^ 

9 um 




20. 


21. 




22. 


£IS 
7 

1 


16 lOjJf 
9 11^ f^ 

8 *f^ 


£8 14 H^ 
17 7^^^ 
8 Bim 




^1 1 HHU 
21 11 5^3^ 

14 15 2J^ 



ooiiPOViiD Diynxav. G7 

28. Divide £5678 19 11^ by 9857, 125, 691. 
24. i» 9876 14 7} ^ 731, 10048. 

95. DiTide 812 cwt. 1 qr. 21 lb. by 68, 

Ana. 4 cwt. 8 q]\ 23}f lb. 

26. w 67 tons 18 cwt. 2 qr. by 97, 

Ans. 18 cwt. 8 qr. 22}^ lb. 

27. If 456 qr. 7 bush. 2 pecks by 117, 

Ans. 3 qr. 7 bush. Of^ peckn. 

28. f 128 cwt. 8 qr. 14 lb. by 456, . Ans. 1 qr. 2^ lb. 

29. » 865 days 5 hours 48 min. 51 sec. by 12, 

Ans. 80 days 10 hr. 29 min. A^ sec. 

When thb Divisor is trb product of two muhbbrs, 
MBiTHBR op WHICH BXCBBDS 12, ihort Division may be 
employed. 

RuLB. — Resolve the divisor into its fSactors; divide the divi- 
dend by one of them, and then the resulting quotient by the 
other. The true remainder is found as in Simple Division. 

£araff^&.— Divide £124, 18«. ^d, by 25. 

£ M d. 

wi\^*%A 1 o oi PtfpiZ.— In this example, 25 » 5 x 6 : 

6; iJ4 Ig » » therefore, I divide by 5; this gives £24, 18». 

5 )24 18 8f 1 8J(/. I again divide by 5; &is gives £4, 

£4 19 8} 14 ^^'* ^^' f i ^^' ^^ quotient required. 

Exerotfc*. 

80. Divide £829 17 6^ by 14, 24, 88. 

31. f 785 18 7f If 15, 25, 40. 

82. <r 964 2 ]| » 16,27,42. 

83. t 333 8 3f « 18,28,44. 



Antwen. 

28. 24. 

£ 12 \iVm ^18 10 2i«f 

*5 8 7^VW 19 nmh 

80. 81. 82. ^. 

£28 11 8JV^ £49 m\% £60 5 1^ J^ £18 10 2%^ 

18 14 10} A 29 8 6}^ 35 14 1|^ 11 17 lliif 

9 19 llJil 18 7 lOgM 22 19 lj}f 7 11 5^:^ 



35. 


H 


82 7 H 


36. 


It 


6 5 8: 


37. 


n 


868 12 a 


S8. 


» 


767 17 9; 


39. 


» 


26 18 4^ 


40. 


n 


645 9 lOf 


41. 


n 


827 19 111 


42. 


n 


68 17 2| 


43. 


M 


249 14 n^ 


44. 


•• 


79 16 3^ 


45. 


rf 


465 16 U 



68 XLBM S9V8 9F MMSmHWFlC. 

34, DividQ £1^ 15 11 hy 20, 82, 48, 

r, 21, 80, 49, 

r, 22, 36, 50. 

n 64, 70, 96. 

„ 56, 72, 99. 

„ 60, 77, 100. 

., 68, 80, 108. 

n 64, 90, 121. 

.. 55, 81, 120. 

,. 66, 84, 144. 

r, 56,64, 25. 

« 49,64, 81. 



III. When the Divisor is 10, 100, 1000, or 1 with any 

OTHER NUMBER OF NOTHINGS ANNEXED. 

Rule. — 1. Point off as many figures from the riffht of the 
highest denomination of the mvidend, as there are nothings 
in the divisor ; the remaining figures are the quotient of the 
denomination divided. 

2. Reduce the figures pointed off to the next lower denomina- 
tion, and add any of the same denomination in the given sum ; 
then point off as before for a further quotient, and reduce die 
figures pointed off to the next lower denomination ; and so on. 

The figures that remain at each stage, after the pointing off, 
form the answer required. 



Answ^TQ. 
34. 35. 86. 37. 



£Q 9 9JA 


£1 10 10$ }f 


£0 5 


HA 


£15 16 H« 


4 1 l|« 


1 1 m% 


8 


H^ 


12 3 10} 


2 14 Of If 


13 2^^ 


2 


nu 


8 17 10£fJ 



38. 89. 40. 41. 

J£13 10 8^1^ ^0 8 lOilJ £10 4 11$^^ £5 2 5f 

10 10 eiU 6 lljff 8 1 m^ 8 12 lO^S 

7 13 iJM 5 4jTfc 6 19 6iT^ 2 14 2^,^ 

42. 43. 44, 45. 

XI 8 2m £S 15 8J« £1 8 5jf^ £9 10 IJJI 

15 9$ff 2 19 5iH 18 llf fj 7 5 6^ 

10 71 m X 14 8Si« 8 3 9iH 6 1« Oi^Sr 



ooxpOTZJiD nzYinojr* 09 

JE:xamp&^DiTid« £8642, 16t. 6dL bgr 100. 



£ 8, d. 



Here there beinc two nothiogt 



86,42 18 6 in the divia^nl hgrna are 

20 pointed off, from the rtght of the 

9 55 oiTidend, at each itage of the 

^2 prooesB. The figiurei that remain 

--— after the pointmss off are— £36, 

6,66 then 8f., then 6dL, and 2 far- 

4 tilings, with a remainder of 64, 

2,64^n#.Je86 8 6JVIfc «d form the answer. 



Ezerdics. 

46. DirideX 496 17 8^ by 10, . Ans. £ 49 13 9^ 

47. « 879 18 llf ., 10, r, 87 19 4Jt\j 

48. r. 2984 12 74 » 100, . ... 29 16 119 tVj 

49. 46895 9 8t r. 100, . . 468 19 If-^j 
80. n 98400 19 7i » 100, . . *r 984 2^^ 
61. n 878421 18 11 » 1000, . r. 878 8 B^j^^ 



IV. Whbn thb Divisor contains a Fraction— as 8^. 

RuLB.— Multiply the inte^ or whole number of the divisor, 
by the under figure of the fraction, and add the upper figure to 
the product ; multiply the dividend also by the under figure of 
the Iraction : then divide the one product by the other. 

Example.^l>lYide £82, 16«. 8cL by 6)(f. 

£ 8, d. Here the intejger of the divi- 

51) 32 16 8 >or is multiplied by 4, the 

^ 4 £ #• dL under iigare of the fraction, 

— I ' and 8. uie upper flffore. is 

28)881 2 8(14 1 ll^i^ Am, added to the produotTmaldng 

23 for the divisor ; the multi- 
plioand is also multiplied by 4, making £331, 2i. 8d, the division 
18 then proceeded with as in Bule II. 

Bzereiset. 

62. Divide £ 86 18 6^ by 81, . Ani. £10 9 6if 

6^. f 68 6 7} «» 4i; . IT 13 14 ^^ 

64. " 87 12 10^ <r 6}, . , 12 19 8|^| 

66. ' 71 4 8 «r 7|, . » 9 6 9}j^ 
86. t 188 11 8} • 12^, . . „ IV l.\\\ 

67. n 764 10 6 • 26^, , . . ^"^ ^ ^Wt 



70 



BLBMSHTS OF ABITHMKriO. 



v. When thk Drvisoa is ▲ Cou pound Numbbb. 

Bulb. — Redace both divisor and dividend to the lowest 
denomination that either of them contains ; thus, if the lowest 
denomination in either be pence, reduce botli to pence. Having: 
now two simple numbers, proceed by long or short division, as 
the case may require. 

Example, — How many times does £268, 2s. 6dl contain 
£8, Us. 6^? 



Pupil. In this example the 
lowest denomination is far- 
things; therefore I change 
both my divisor and dividend 
to farthings, and then divide 
the one simple nmnber hj the 
other, and the quotient is 72. 



£ 8. 

d 14 
20 


d. £ 8» d. 

5f)268 2 6 
20 


74 
12 


5362 
12 


893 

4 


64350 

4 


8575 


)257400(72 
25025 




7150 
7160 


XiJX 

58. Divide £ 85 8 

59. I' 40 4 

60. i> 453 12 

61. H 43 16 

62. <r 401 4 
68. IT 47 15 

64. n 277 3 

65. » 20015 15 



4 by £ 2 1 8 
9 » 17 9 

IT ^4 14 6 
10( ^ 12 8} 

8 IT 2 11 5i 

6 <r 18 4^ 

5J IT 7 7i 

li » 57 18 7f 

66. How many times does 82 cwt. 3 qr. 7 lb. contain 8 qr. 
21 lb. ? Ans. 35. 

67. How many times does 861 acres 3 roods 13 poles contain 1 
acre 2 roods 37 poles ? Ans. 209. 

68. How many times is £2, 12s. 7fcf. contained in £960, 15s. 
S^, ?•••...... • Ans. 365. 

Miscellaneous Exercises. 

69. If 86 cwt. of cheese cost £80, 2s., how much will 1 cwt. 
cost? Ans. £2, 4s. 6d. 

70. If 47 qr. of wheat cost £123, lis. 9d., what is the price per 
quarter? Ans. £2, 12s. 7J(/. ^. 

71. A gentleman's income is £548 a year, how much is his 
income for a month, a week, and a day ? . Ans. £45, 13s. Ad. 
per month ; £10, 10s. 9id. |f per week ; £1, 10s. 0^. ^ per day. 











Answers. 












58. 


41 


60. 


96 




62. 


156 




64. 


729 


59. 


29 


61. 


69 




63. 


52 


«• 


65. 


347 



OOMPOUND DITISXOK. 71 

72. Divide £728, 14«. 7id. equally among 76 men, 
:c , Ans. £9, 10«. B{(L^. 

7d» I bought 69 sheep for £119, 14s., how muoh was that a head? 

Ans. £1, 14ff. B\cL |}. 
. 74. What is the price of a gallon of brandy, when 96 gallons 
cost £145, 17s. 4td,? . . . . Ana. £1, 10s. ^d. «f 

.75, The rent of a fSEurm containing 788 acres is £232, 18s. 7^, 
what is the rent of an acre? Ans. 6s. S^d. 

76. If 485 lb. of tea cost £106, 17s. Sd^ how much is the price 
of a pound? Ans. 4s. 10}<f. }||. 

77. If 112 ingots of gold are worth £77878, 5s. 4(/., what is the 
value of one? Ans. £695, 6s. lOdl 

78. The dothmg of 90 charity-boys came to £146, lis. 5}dl, 
what waa the expense of clothing one boy ? Ans. £1, 12s. 6^. |^. 

79. How many tons of coal can be purchased for £815, 8s. 10^., 
at 17s. 8^ per ton ? Ans. 865. 

80. Prize-money to the amount of £688, Bs, lO^d. is to be 
equally divided among 88 seamen, how much will each receive ? 

Ans. £8, 4s. 7^ 

81. How many stones of flour, at 8s. 4^d. per stone, may I buy 
with £18, 18s.? Ans. 112. 

82. A gentleman distributed £31, 2s. 10^. among a number of 
poor people, and gave each 6s. 3^ ; how many poor people were 
there ? Ans. 99. 

83. If the produce of 2 acres 1 rood 15 poles maintain a horse, 
how many horses may be maintained on the produce of 150 acres ? 

Ans. 64. 

84. A quantity of tea, consisting of 19 parcels, contains 332 lb. 
8 oz., what is the weight of a single parcel ? . Ans. 17 lb. 8 oz. 

85. The total cost of the London police in 1855 was 
£405566, 12s. 3(f., and the number of persons employed was 
5788. What was the average cost per man for one year ? 

Ans. £70, 28. T^d. JfJ|- 

86. The quantity of tea consumed in the United Kingdom in 
1855 was 68480698 lb., and its value was £8980468. What was 
the average value of tea per pound ? . Ans. Is. Sd, AWoVft * 

87. The gross amount of custom-duty derived from tea in tiie 
year 1857 was £5060048, and the population of the United 
Kingdom was estimated on the 1st January of the same year, 
^8416058. What was the average duty paid per head for tea 
during that year ? Ans. Bs. 6 Jdl nearly. 

68. The total quantity of tea entered for home consumption in 
1857 was 69159848 lb. Find from this and the facts given in last 
question, the average duty per pound, and the average quantity 
eonsumed per head of the population, 

Ans. Duty, Is. Bid, ; Quantity, 2 lb. 6 oz. 15 dr. nearly. 



n 



BLBtonnrs of Aamiicnno, 



89. In 1857 the total permuient debt of Grettt Biitain tras 
.£736009272, a&d tho animal interest was £22075136. What was 
Um ayerago rate Of intere^ paid per pound sterling ? 

Ans. 7d. Hmmi or 7{d' nearly. 

90* In 1857 the total permanent debt of the United Kingdom of 
Great Britain and Ireland was £779701417, and the interest paid 
on it was £23601929. What was the average interest paid per 
pound sterling ? Ans. 7itL AWftW^ - 

91. The quantity of unrefined sugar imported into the United 
Kingdom ttom British possessions in 1856 was 276142 tons, and 
the duty paid on it £8752746. What was the duty paid per ton ? 

Ans. £13, lis. 91dL ^VWV^* 

Exereises on Oompoand Addition, Sabtraotion, Maltiplicatioii» and DlrlAion. 

1. A purchases from B a hogshead of sugar, of which the 
ralue was £73, 10a.; a box of tea, £54, 16s. S<L; and a pipe of 
wine, £93, 5ff. In return, B receives from A £50 in monej, and 
3 pieces of doth, valued at £67, 15ff. How much does A still 
oweB? Ans. £103, 16». 8</. 

Jl puroiuum from B— A hhd. of sugar, 

A box of tea, 
A pipe of wine. 

Value pnrchaaed, 
B reoeiTei from A— la monojr, 

3 pleoea of doth. 

Value received, . 

A still owes B, . 



£73 10 
M 16 8 
93 i 



£00 8 
1(7 15 t> 



£103 Hi 8 



2. A lady went to market with £5, B& 11(2., and laid out on 
(groceries, 18<. i^d, ; on bread, 12ff. 5W. ; on bee^ £1, 6«. Bd, ; and 
on various other articles, is, lid. How much money should she 
have remaining? Ans. £2, Is. liyi, 

3. A tradesman being insolvent, called all his creditors together, 
atid fbund he owed to A, £53, fs. 6d; to B, £105, 10^.; to C, 
£84, 5s. 2d,; to D, £28, 16s. fid,; to E, £14, 155. 8d:; to F, 
£112, 9«.; to O, £148, 12s. ^d. The value of his stock was 
£212, 6s. ; the debts due to him amounted to £112, 8s. 3(/., besides 
£21, 10s. 6d. money in hand. How much would his creditors lose 
hy taking the wh<^e of his effects? . Ans. £146, lis. lOcf. 

4. A gentleman's income is £1200 a year, and he spends on an 
average £1, 17s. 5|dl every day. How much does he save in a 
year?— a week?— a dar? . . Ans, Yearly, £616, Oj». IJrf. ; 

weekly, £9, 18s. Bid, ^ ; daUy, £1, 8s. ^d, ^. 

5. A gentleman's income is £460 a year; he wishes to save 
£53, 19s. 6d. annually. How much may he spend a week?— per 
day ? . Ans. Wed^y, £7, 16s. l|dl |j ; daily, £1, 2s. 2|dl Iff. 

6. A fSEurmer sold 39 quarters of wheat at £2, 16s. lid, per 
quarter, and 23 quarters at £2, 4s. 7 jdl How much money did he 
receive ? — and what was the average price per quarter ? 

Ans. £162, 6s. 7^^;. ; average price, £2, 12s. i^d. |}. 



7. A person bought 45 shaiet in the Edinburgh and Glasgow 
Bi^way, at £78, 10s. Sd. per share, and was afterwards obliged 
to sell out when the price per share was £65, 17s. dd. How 
vvch did he lose f Ans. £848, Ids. 9d, 

^ A vessel <»me into Loith harbour with 67 tons of guano ; 
10 tons were disposed of at £7, 6s. 8dL per ton, 6 tons at 
£7, Is. 9jd. per ton, 17 tons at £6, 15s. per ton, 28 tons at 
£d, lis. 4|6fL per tgm, and the remainder at £5, 18s. 7d, per ton. 
B^ubred the value of the cargo, and the average price per ton, 
Ans. Value of cargo, £449, Oi. %id. ; average price, £6, 14«. 0^. |4. 

9. A manuflEU!turer sold 789 yaids of calico at 5)dL per yard, 
G9 yards of tartan at 4s. l^d. per yard, 78 yards of carpeting 
at 8s. dd, per yard. How much money did he draw ? 

Ans. £47, ^s. llfdl 

10. A gentleman's income is £160 a year ; his house-rent 
amounts to £19, 10s. ; his taxes are £5, Ss, 7^dL ; his grocer's 
account, £15, lis. 8dl; his baker's account, £7, 17s. 6d,\ his 
butcher's, £14, Is. 8|(/. ; his shoemaker's, £6, 5s. 9d, ; his tailor's, 
£8, Is. 5^cf.; his draper's, £5, 18s. ll}ef.; his income-tax, £4, 18s. 4cf.; 
and his miscellaneous expenses are £46, 14s. 10|dl How much 
money may he save aanuallr? . . . Ans. £26, 7s. 

* 11. What is the value of 89 boxes of oranges at £5, Ss, lid. 
per box? Ans. £202, 12s. 9</. 

12. A man'is daily wages are 8s. lOid.; he requires to save £23 
for house-rent and clothes. How much may he spend per day ? 

Ans. 2s. 7id. U^. 

18. A merchant's clerk being «ent to collect payment of 
accounts, took £5, 8s. 6d, in his pocket; at York he received 
£49, 13s. 9cf., his expenses there were 15s. 8^. ; at Sunderland 
he received £51, lis. 5^, his expenses there were £2, 5s. 9dl; 
at ]>urham he received £179, Ids. lOjc/., his expenses there were 
£2, lOs. 6cf. ; at Newcastle he received £91, 7s. 9^cf., his expenses 
there were £1, 3s. 9d, ; and at Carlisle he received £275, 10s. 11^., 
and his expenses there were £8, 6s. 4cf. How much money does 
he have at Carlisle ? . . . . Ans. £G42, 19s. Sid. 

14. A grocer gave his boy £50 to pay a debt of £84, lis. 5^. 

How much money must he get back ? . . Ans. £15, 8s. 7d. 

.15. A purse contains £95, 14 crowns, 28 half-crowns, 19 shillings, 

14 sixpences, and 12 fourpenny-pieces, and the money is equally 

divided among 12 individuals. How much does each receive ? 

Ans. £8, lis. 5{d. 

16. If a workman g&in 28s. 7d. per week, and spend IBs. sid. 
per week, how mudi does he save in 52 weeks ? Ans. £18, 15s. 2d. 

17. A gentleman's annual income is £1000, and his daily 
expenses are £1, 17s. SyU How much does he «ave in 9 years ? 

Ans. £2874, 16s. lO^cf. 

18. If 1869 sovereigns are coined from forty troy pounds of 
gold, what is the weight of a sovereign ? Ans. 5 dwt. 3 -f^ gr. 



IKV0TCE3. 
Am Invoice* is a list or account of the pardcnlara and 
prices of (foodt, &c., diat have been sold on a certain day by 
one person to uiother. The following is on example : 

UlHCHBBlBS, January 1, IBM. 
Mb John Adah a, 

Edinburffh. Bought of Edwabd JoHirgTOlt & CO. 



26 Piece* Printed Cotton, 636 yards,... .Td. 



Ihvoicgs tc 
1. 
Mr David Whsoh, 



be written out and priced. 

Makcbbstsb, Jtine i, 131S. 

Bought o/Mrason & Co. 



24 lb. of fine green tea, at 13>. \l^ per lb. 
IT - of best hyson, ■74 > 
8 » ofcofibe, • a Ij » 

39 • of refined sugar, ■ 10 ■ 



n 



Mb Juies Faibbaibn, 



£o I 11 
BaiBTOL, Jlfny 15, 1846. 
Bought of v. FonoBS & Co. 



5 dozen of sherry wine^ at 89>. Ildl per doz. 
3 • of port wine, • 41 fi^ ■ 

6 • of claret, • £9 lOi > 

9 gallons of brandy, • 2S 4} per gal. 

6 • (f ram, > IB 10 > 

> ofwhisfcy, > 12 2| - 



XXSRCHSES. 



8. Glasoov, Aogiat 11, ISIS. 

<" MrWiluam Pakton, 

Botigl't o/Adau HoBniKm, 

£ I. d. 
t6 yards ofiuperfine cloth, at 23i. 4i(t per yd. 
100 • of cuiimcK, • 8 7| ■ 

49 pui of Elng. btanketo, r IS 10 J pcrpr. 
6u • ofScotcli r • 8 si > 

28S farda of carpeting, > 8 6 per yd. 

.79 > ofSanuel, '18 - 



4. Eda^argh, Junt 3, 1646.— Adam Block, Esq. bought of 
Cowan jb Co. 24 ream of demy at 52s. 6d. per ream, 7S Team of 
wove post at 40(, 27 ream of crown at 88i., 18 ream of liot-preued 
at 43«., G2 ream of fooUcap at 25i. Bd., TO ream of thin post ai 
2gj. 9d. Write ont, and find the amount of thig biU, 

Ans. £462, Bs. Sd. 

G. London, Febmary 4, 1847. — Mrs George Scott bought of 
John Duncan 73 yards of silk at I4s. Sd. per yaid, 25 yards 
of lawn at 2s. 6d, 31 yards of cambric at Ba. 3id., 86 yards 
ofTelvet at £1, 4s. 9f if., 76 yards of lace at 12s. 8}<£, and 19 yards 
of brocade at I Us. 9d. Write ont, and find the amount of this bill, 
Ans. £282, Oi. Hd. 

G. LivtTpoolf March 21, 1847.— Mr William Moffat bought of 
Peter Johnston 07 &et of wainecot sashes at lOjif. per foot, 660 
feet of ash at B^d., 79 cubic feet of oak at 4a. M., 136 feet of 
framed deal at 3s. Od, 96 feet of mahogany at 58. Orf,, and 9 men's 
labonr for 17 days at 4s. 9d. each per day. What jg the amount 
of this bill? Ans. £115, Is. 7i(/. 

7. Dublin, Febrtiani 28, 1847.— Mr John Vcitch bought of 
Walter Watson 36 yards of Italian crape at Is. lO^d. pet yard, 17 
yards of silk velvet at 12s. iid., 19 yards of Iriah tabinet at 3s. 
S^d., 29 yards scarlet cloth at 19s. id, 3! yards French cambric 
at 18i. aid., and 18 Indian shawls at £8, lOs. 61^. each. WriMout 
the bill, and calculate its amount, . Ans. £226, 17i. S^- 

8. Shield, March 13, 1847.— Mr David Eeid bought of 
. Atesander Boger 7 dozen razors at Is. Hd. each, 6 do^ten ditto at 

Is. Id, 2 dozen ditto at 8}ff,, C dozen knives and forks at £1, 4s. 
lOi. per dozen, S dozen ditto at 18s. Sd, 8 dozen scissors at 7s. 
2d. per dozen, and 12 cases of lancets at 17s. S^d. get <»»».. 
Beqniredacopy ofthebillanditaajiw\iiA, . tin». S.^,*v»-'V4- 



THE GREATEST COMMON MEASUEE. 

A Measure or Factor of any number is a number that 
divides it exactly without a remainder : thus, d is a measure 
of 24. 

A Common Measure of two or more numbers is any 
number that will divide each of them without a remainder : 
thus, 4 is a common measure of 16 and 24. 

The Greatest Common Measure of two or more 
numbers is the greatest number that measures each of them : 
thu9^ 5 is the greatest common measure of 15, 20, and 25. 

A Prime number is one that can be divided without a 
remainder only by itself or by 1 : thus, 1, 2, 3, 5, 7, 29, are prime 
niunbers. They are sometimes called Primes. 

A Composite number is one which is the product of tiro or 
more factors : thus, 32, 40, 64, are composite numbers. 

A Number that measures two other numbers, measures also 
their sum and difference. 

Thus, since 4 measures 36 and 28, it also will measure 36 + 28, 
or 64, and 36 — 28, or 8. 

For 36 + 28 = 4 X 9 + 4 X 7 = 4 X 16 = 64 ; that is, 4 
taken 9 times, and then 4 taken 7 times in addition, is equal to 
4 taken 16 times at once. 

And 36 — 28 = 4 X 9—4 X7 = 4X2 = 8; that is, 4 taken 
9 times, diminished by 4 taken 7 times, is equal to 4 taken 
2 times at once. 

A Number that measures any other number, measures also any 
multiple of that other number. 

Thus, since 3 measures 6, it will also measure 12, 18, 24, or 
any other multiple of 6. 

Forl2 = 6x2=:3x2x2 = 3x4; that is, 12, whicli 
is a multiple of 6, is also a multiple of 3, and is therefore 
measured by 3. 
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To FIND THB GbBATBST CoMMON MbASURB OP TWO 
NUMBBRS. 

RuLB. — Divide the mater number by the less; then the 
divisor by the remainder, if any; and so on, continually 
dividing the preceding diivisor by the kst remainder, till 
nothing remains. The last divisor will be the greatest 
common measure. 

Example, — Find the greatest common measure of 696 and 
1805. 

696)1806(1 Pupil, I first divide 1806 by 696; the 

^ iMD quotient is 1« and the remainder 609. I 

.irr. next divide 696, the kst divisor, by 6094 

609)696(1 the quotient is 1, and the remainder 87. I 

609 next divide 609, the kst divisor, by 87 ; the 

^7)609(7 quotient is 7, and the remainder nothing ; 

609 therefore, 87 istht greatest oommonmeasuz«i 

Rbason of THB Rule. — Referring to the foregoing example, 
it is obvious that the greatest common measure cannot exceed 
€96 ; we therefore try if 696 is the measure sought 1306 divided 
by 696 leaves a remainder of 609 ; therefore, 696 is not the 
greatest common measure. 

Now, the greatest common measure of 696 and 1805 must 
measure the remainder 609, therefore, the greatest common 
measure cannot exceed 609 ; we therefore try if 609 is the 
measure sought. 696 divided by 609 leaves a remainder of 87 ; 
therefore, 609 is not the greatest common measure. 

Now, since the greatest common measure of 696 and 1805 is 
also the greatest common measure of 609 and 696, therefore, the 
measure sought cannot exceed their difference, 87 ; we therefore 
try if 87 measures 609. 609 divided by 87 loaves no remsinder ,* 
therefore^ 87 is the greatest common measure required. 

Exercises. 

1. Find the greatest common measure of 252 and 848, Ans. 12. 

2. w m 493 and 899, Ans. 29. 

3. I* m m 620 and 2108, Ans. 124. 

4. <r m M 6023 and 15466, 

Ans. 19. 

5. » m m 5865 and 69180, 

Ans. 15. 

6. It m m 4081 and 5141, Ans. 53. 



VULGAR FBACTIONS. 

A Fraction means a put of a whole: the term is deriyed 
from a Latin word signifying hvken. 

Whole or unbroken numbers, as 1, 2, 8, &c., are termed 
i^effers ; broken numbers, as, |, a half; i, a third, &c^ are termed 
jfractioiu. 

fractions are of two kinds : vulgar fractions, f^m a Latin word 
signifying common ; and decimals, from a word signifying ten. 

YuLGAB Fractions are the common fractions of halves, thirds, 
four^is, and so on; the term is applied to all fractions when* 
expressed by figures in this form*-|, two-thirds ; f , five-sixths, 
&C. They are called vulgar fractions, in distinction from decmcU 
fr'actions (see page 185). 

If we suppose a loaf to be divided into two equal parts, each of 
the parts is a hal^ and forms a fraction of the whole ; in figures, 
it is written as a Vulgar Fraction, thus — \. 

Again, if the loaf is divided into four equal parts ; each of these 
is c^ed a fourth or a quarter, and is written thus — \ ; two of 
them may be expressed as ), but as two-fourths are the same as 
one-hal^ they are written, \ ; three of them are written, f , ex- 
pressing three-fourths. If the whole be divided into three equal 
parts, each part is called a third; if into five, each is called a 
fifth; if into six, a sixth; and so on, according to the number of 
parts into which the whole is divided ; thus — f means two-thirds 
of a whole; |, three-fifths; f, five-sixths. 

To represent a Vulgar Fraction, therefore, two numbers are 
required, -which are written the one above the other, with a short 
line between. The number under the line shews into how many 
parts the whole of the article, whatever it may be, is divided ; and 
the number above the line shews how many of these parts we 
mean to express. 

The upper number is called the numerator; because it shews the 
rmttiber of the parts — as tArcc-fourths, «u;-sevenths ; the lower 
number is called the denominator, because it denominates the 
nature of the fraction — such as thirds, eighths, & 

All the parts are together equal to the whole. Thus — two- 
halves, or three-thirds, or four-quarters, make each a whole. 

The numerator and denominator are called the terms of the 
fraction. 

A fraction may therefore be considered as the result of two 
Indicated operations; namely, division and multiplication. For 
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example, f indicates that the prindpul unit is first divided into 
three equal parts ; and, secondly, that one of these parts is taken 
two times, or muUwHed by 2, and in this view is considered as 
two^thirds of 1. Now, when multiplication and division are to 
be performed in succession, it is a matter of no consequence 
whether we first mvk^^fy and then divide, or first divide and then 
multiply. Hence, taking the number 1, and multiplying it by 2, 
we have 2 ; and indicating the division of 2 by 3, we have |, 
whidi, in this view, is considered as the cne-third of 2 ; henco 
the f of 1 and the ^ of 2 are equal. 

Hence, a fraction may be viewed as indicating the division of 
the numerator by the denominator. 

From the nature of the notation of a fracUon, a fraction is 

multiplkd by any number, by multiplying the numerator of the 

fraction by that number ; and a fraction is divided by any number, 

by multiplying the denominator by that number. 

' The vidue ot a fraction is not altered by muUipiying or dividing 

both of its terms by the same number. Thus, ) is equal in 

8x2 
value to f ; fbr J multiplied by 2 gives ~ , and this product 

8x2 

divided by 2 gives . ; now, when a number is first multi- 

Y ^ 4W 

plied by 2, and then the product divided by 2, the value of the 

3x2 
number is not altered, /. f = -. s= ^ If a class of 4 boys 

have 8 oranges divided among them, and a second class of 8 boys 
have 6 oranges divided among them, it is obvious that one of the 
first class and one of the second would receive the same part of 
an orange. 

As the principles now stated are of the utmost importance, we 
shall establish their truth in another manner. 

Twice the third part of 1 is the same in value aa the third 
part of 2, or f of 1 =^of 2.* 

Let AB be taken equal to 2 feet, for example, and divide each 
of tlie feet AC and CB into 8 equal parts. It is obvious that 

AE is equal to twice 
J) E Q -£ Q. AD ; but AD is equal to 

. , x» the third part of AC; 

'^ I I I I i ^ therefore, AE is equal to 

twice the third part of 1 
foot. Again, AE, EF, and FB are all equal to. one another; 
therefore, AE is equal to the third part of 2 feet. Hence, to 
obtain the length |, it makes no difierence whether we first 
divide 1 foot into 3 equal parts, and then take 2 of them, or 
divide 2 feet into 3 equal parts, and take 1 of them. 



Do Morgan. 
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The value of a fraction is not altered by multiplying or dividing 
both its terms by the same number : thus, f = -f. 

Let AB represent a foot ; divide it into 4 equal parts, AC, CD, 

DE, EB, and 
(^ i> ^ divide each of 

A j 1 j 1 j 1 j B these into 2 equal 

parts. ThenAE 
is f ; but the second division divides AB into 8 equal parts, of 
which AE contains 6 ; it is therefore f . Hence f = f. That 
f = ^ is obvious. 

When the numerator of a fraction is equal to its denominator, 
the fraction is equal to 1. For example, the fractions ^, f, \\y 
are each equal to 1 : this is very obvious. 

When the numerator of a fraction is less than its denominator, 
the fraction is less than 1. For example, ^ is less than 1, for ^ is 
less than f ; but f is equal to 1, therefore, ^ is less than 1. 

When the numerator is greater than the denominator, the 
fraction is greater than 1. For example, V is greater than 1, for 
V is greater than f ; but f is equal to 1, therefore, V is greater 
than 1. 

A PBOPER FRACTiox is onc whosc numerator is less than its 
denominator ; as ^. 

An IMPBOPEB FBACTioN is ouc whose numerator is not less than 
its denominator ; as ^, f . 

NuMBEBS that are not fractional are caUed inteqees, or whole 
NUMBEBs, to distinguish them from fractions. 

A MIXED NUMBER cousists of a whole number and a fraction, 
and is expressed by writing the whole number before the fraction; 
as 5^. 

Since a fraction may be divided into a number of equal parts, 
and any number of these parts be taken, we obtain an idea of the 
fraction of a fraction. Two-thirds Qi five-eighths, written f of f, 
means that the fraction f is to be divided into three equal parts, 
and that two of them are taken. Such a fraction is termed a 
compound fraction, 

A COMPOUND FBACTION, then, is the fraction of a fraction, or 
any number of fractions connected by the word of; as f of -i^ 

A COMPLEX FBACTION is one which has a fraction or mixed 
number for its numerator, or denominator, or both; as —, — , ^. 

Note, An integer may be reduced to a fractional form by 
putting 1 for its denominator; thus, 3, when changed to a 
fractional fbrm, becomes |. 

One whole number may be considered as the fraction of 
another ; thus, we say 3 is X\xq fourth of 12, that 5 is the five-sevenths 
of 7, &c. • 



12 
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EEDDCTION OF VULGAR FRACTIONS. 

L To RSDUGB ▲ Fraction (as ^) to its lowbst terms. 

BuLE. — 1. Divide the numerator and denominator by any 
number that Will divide both without a remainder, thus making 
at! equivalent fraction in lower terms. 

% Divide this new fraction in a similar way ; and continue 
the process till the fraction cannot be reduced any lower : this 
last fraction is the answer. 

Or, when a divisor cannot be readily g^t, find the greatest 
eomnum measure (see page 77) of the numerator and 'denom- 
inator; then divide both by it, and the result will be the 
fraction in its lowest terms. 

Example. — Kcduco || to its lowest terms. 

PupiL 36 and 84 are both divisible by 4 ; I 
(4) (3) divide therefore by 4, and obtain the fraction A. 

86 _ 9 __ 3 in lower terms. Again, 9 and 21 are both divisible 
34 "" 2I ~ 7 by 3; I divide by 3, and obtain ^ which is equal to 
II in its lowest terms. 
Q Or, since 12 is the greatest common measure of 

- 36 and 84, 1 divide both the terms by 12, and the 

' resulting fraction, ^ is in its lowest terms. 

The rules are founded on the principle formerly stated, tlmt 
when both the terms of a fraction are divided by the same number, 
the value of the fraction is not altered. 

The division of the terms of a fraction by any msabubk is callc<l 
caneeliing. 

In applying the Rule, the following remarks will be found useful : Ist, 
If the terms of the given fractions are even numbers, cancel by 2. 2d, 
Xf the number expressed by the last two figures of the terms of the 
fraction is divisible by 4, cancel b;^ 4; if the number expressed bv 
the last three figures of the terms is measured by 8, cancel by 8. 3d, 
If both the terms end in 5, or one in 5^ and the other in 0, cancel by 5. 
4th, If both the terms end in ciphers, out an equal number from both. 
5th, If the sum of the figures in each be measured by 3, caned by 3 ; 
if by 9, cancel by 9. 

These properties of numbers will be found demonstrated in Algebra. 

When the terms of a fraction are resolved into factors, the cancettinp 
is performed by dividing a factor in the numerator and a factor in the 
denominator by the same number ; a dash is drawn through tiie can- 
celled factors, and the quotients written above or below wem, thus : 
A The factor 16 in tiie numerator is 

^ divisible by 4, a factor in the denomina- 

^ ^ tor; draw lines through 16 and 4, and 

6 X te X flO- _48 write the quotient 4 above 16. Do the 
^ X it X^Xl" 7 same thing with the 5 and 20 ; and with 

2 and 4. Multiply together. all those 
factors in the numerator that are not cancelled, and write the product 
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48 for the nnmerator; and all those in the denominator, and write the 
product 7 in ihe denominatoi^ 

Exercises. 
Redace the fbllowing fractions to their simplest tenns : 



1. Vi\, . Ans. J. I 6. ^IJ, . , Ana. W. 



5. I*S», . • 1%. 



8. VVkWbli, . " H. 



II. To REDUCE A MIXED NUMBER (A8 2|) TO A FRACTIONAL 

Form. 

Rule. — Multiply the integer hy the denominator of the 
fraction, and to the product add the numerator ; then write 
below this sum the denominator of the fraction. 

Example, — ^Beduce 4^ to its fractional form. 

4f Pupil. Since 7 sevenths make one nnit, therefore, 

7 to change any nnmher of units to sevenths, I must multi- 

qi" ply by 7; therefore, 4 units multiplied 1^ 7 gives 28 

zl, sevenths, and taking in the 3 sevenths, the sum is 31 

7 seven^, which is written Y* 

Exercises. 

11. Reduce 9f, 164, ^^A' to their fractional forms, 

Ans. V *4' Vf*» 

12. » 14^, 12H» 115t^, to their fractional form's, 

Ans. ^U\ W, 4H«. 

13. <» 9|, 15^f, 365} to their fractional forms, 

Ans. V, W, 'V'. 

III. To reduce an improper Fraction (as V) to a 
whole or a mixed number. 

Rule. — Divide the numerator by the denominator, and the 
quotient id either a whole or a mixed number, according as the 
numerator is divisible by the denominator exactly, or not. 

Example. — Beduce V to a mixed number. 

6)17_ 

2^ Answer. 

Exercises, — ^Reduce the following to whole or mixed numbers : 



14. V* • Ans. 2 

15. »iS » 68* 



16. «^», Ans. 93 

17. W, " 28« 



18. W, Ans. 2f f 

19. W» " 28 
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'If!! , 

IV. To BEDUGB A COMPOUND TO ▲ SiMPLB FRACTION* 

Rule. — Multiply all the numerators together for the numer- 
ator, and all the denominators together for the denominator of 
the simple fraction. Reduce, when necessary, the resulting 
£tiction to its lowest terms. 

When possible, cancel before multiplying. 

If ]^rt of the compound fraction be whole or mixed numbers, 
they must be changeid to their fractional forms beforo the rule 
can be applied. 

Example 1. — Reduce ^ of i\ to a simple fraction. 

5x3 15 ^ ^^^ example the numerators are 5 and 3, which, 
— fL.iL s Jl multiplied together, give 15 for the numerator of the 
7 X 11 77 simple fraction; and the denominators 7 and 11, mul- 
tiphed together, give 77 for its denominator. 

Example 2. — Reduce 4 of |^ of f of |^ to a simple fraction. 

2 2 2 

*^ ^ i^y *^ y ■^_ ^ First cancel by 4, then by 7, then 

•f -W- -fr 18 — 13 by 3, and then by 5. 

Exercises. 

20. Reduce ^ of ^, ^ of f, f of f , to simple fractions, 

Ans. A» h i- 

21. .r f of 4 of fr of V of i to a simple fraction, Ans. ^. 

22. « f of 54 of 6, f of llf of lOi, to simple fractions, 

Ans. V, *|». 

23. n ^ of 4^ of f of 144 to a simple fraction, Ans. Vp. 

It may bo proper to remind the pupil that the answers are always 
in Uie lowest terms. 



V. To RRDUCB A COMPLBX TO A SiMPLB FRACTION. 

Rule. — Reduce both the numerator and denominator of the 
complex fraction to their fractional forms, then multiply the 
numerator of the upper fraction by the denominator of the 
lower, for the numerator of the simple fraction, and the numer- 
ator of the lower by the denominator of the upper, for the 
denominator of the simple fraction. 

Or, multiply both numerator and denominator by the least 
common multiple of the denominators of the given fractions. 
Change the simple fraction, when necessary, to its lowest 
terms. 
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Example, — Reduce the complex fractions -j-, and —, to simpla 
fractions. * ^t 

"^'^ 4 " t ■" 8'^^3|-V" 66- 
5 ^ X 2 _ 11 6^ X 21 _ 133 

^""^ 4^r^ - T' ^"""^ a^ X 21 - "66 • 

Thb Keasok of the first method is the same as that for tlie 
division of fractions, and the reason of the second is obvious. 

Exercises.—lRedvLce the following complex to simple fractions : 

9J. ^ ^^ 6 A 114 

^^* Tq> qT> 051' ..... Ans. ^, J, Yy. 

2^' g-g"? 25l> j22> .... Ans. J^, |tj|^, -j^^^. 

VI. To CONVERT Fractions having deferent Denom- 
inators, TO equivalent Fractions having a 
common Denominator. 

Rule. — 1. Find the least common multiple (p. 78) of all 
the denominators of the difierent fractions. 

2. Divide this common multiple by the denominator of the 
first fraction, and then multiply both terms of the fmction by 
the quotient. Do the same thing* with all the otlier fractions 
in succession. 

When the process is completed, equivalent fractions have 
been obtained, having a common denominator. 

Mixed numbers must be changed to their fractional form, com- 
pound and complex fructions to simple ones, before the rule can 
be applied. 

Example, — Convert f , f , ^, and ^ to fractions having a common 
denominator. 

Here the least oommon multiple of the denomin- 
ators 9, 3, 8, 12, is fomid to be 72.* 

We then divide 72 by 9, the denominator of ^, and 
multiply the terms of the fraction by 8, the quotient, 
which gives ^ ; 72 is next divided by 3, the deno- 
minator of the second fraction, and the terms of the 
fraction are multipUed by 24, the quotient, which 
gives 4f ; in the same manner, 72 is divided suc- 
cessively by 8 and 12, and the terms of the third 
and fourth fractions are multiplied by the quotients 
9 and 6, which gives the equivalent fractions ^^ 
andff. 

* NoU.—li is to be observed that this least coramoa 
multiple is also the common denominator of the fractions. 



5 
9 


8 


40 
72 


2 
6 


24 
^24 


48 
72 


7 
8 


9 
^9 


63 
"" 72 


11 


6 


66 


12 


^6 


" 72 
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Rbason of thb BiTLE. — ^In the example, it is obvious that the 
#i|lkiyttleiit fractions have a common denominator ; and also that 
the original fractions have not been altered in value by the pro- 
cess, because the terms of each fraction have been multiplied by 
the same nuitaber (p. 81) ; hence the Kule. 

Exercises. 

.ipoQTert to fractions having a common denominator : 

26. f , f and i, . . . Ans. Jf, H» H- 
rr. 1, f, }, and f , . . « H, «, «, If. 

28. 4> A> *» and H» • • ./ 4*» H> A» I*- 

29. *, I, i, and it, . . H, «» if, it- 

80. A, *, tt, and ^^ • « ,^vi^^,^7^V 

81. J, f, t, and t^, . « ^V -A, i?» A- 

32. i, I, f, f and A, . « i^^, HH, «I4, iSI«, iJH- 

83. 1, A» » and 4, . „ «, ^, ^f , f J. 

34. i of ^f, t\ of H of 7i, . . A^, |«. 

85. A, 4i, A> and 7^, . • Uh V^, iiVV %V. 



vii. to convert a fraction op one denomination 
into an equivalent fraction op another 
Denomination. 

Rule. — Ascertain how many of the smaller denomination 
make one of the greater : if the conversion is from a higher 
to a lower denomination, multiply the numerator of the fraction 
by that number; if from a lower to a higher, multiply the 
denomiruitor. 

Convert the resulting fraction, when necessary, to its lowest 
terms. 

Example 1. — Convert f of a pound to the fraction of a penny. 

Here, as the change is from a 
3 X 240 = 720 ^ , higher to a lower, we multiply the 

7 -^01 i«» ^«*- numerator by 240, the number of 

pence in a pound. 

Example 2.— Convert f of a farthing to the fraction of a guinea. 

Here, as the change is from a 
5 5 lower to a higher, we midtiply the 

9 X 1008 = 9072 ® denom^maior by 1008, the number of 

farthings in a guinea. 
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ExeroiseB. 

36. Convert { of a poand to the fraction of a farthing, Ans. ^^^ f. 

37. V ^ of a shilling to the fraction of a farthing, Ans. ^ f. 
88. t f of a guinea to the fraction of a penny, . Ans. ^^^ d, 

39. n f of a penny to the fraction of a pound, . Ans. -^ £, 

40. ti i^ of a guinea to the fraction of a pound, Ans. |^ £. 

41. u ^ of a farthing to the fraction of a pound, Ans. tt^t^ £. 

42. u { of a pole to the fraction of an acre, . Ans. -^ ac. 

43. V ^ of a grain to the fraction of a Ih., • Ans. 77^7% ^h. 

44. » t\ of a cwt. to the fraction of a Ih., . Ans. \V 1^* 

45. tt -^ of a lb. to the fraction of a ton^ • Ans. y^ tons. 

VIII. To CONVBET A COMPOUND NUMBER (a8 145. M.) TO 

THE Fraction op any Denomination op the 

SAME KIND. 

Rule. — Convert the given sum into its lowest denomination, 
and place it as the numerator; then convert one of the proposed 
denomination into the same denomination as the other, and 
place it as the denominator: the resulting* fraction may then be 
reduced to its lowest terms. 

Example. — Convert 5s. Z\d, to the fraction of a x>ound. 

5<. 3^., reduced to farthings, its lowest denomination = 253 ^ 
£1, ... I. » =960^ "^^^ 

This rule is the same in principle as the last : for 5$. Z{d. = 253 
farthings = ^\^ farthings ; and to change this fraction to the 
fraction of a poxmd, I divide by 4, 12, and 20 ; 

.t- j^ ir o,j 263 253 , 

therefore, 6.. 31^. = 5^^^.^^— =. ^- £. 

Exercises. 

46. Convert 14». 7jrf. to the fhwtion of a pound, . Ans. \\^£, 

47. If 165. 8rf. to the fraction of a pound, . Ans. f £• 

48. t 17». 3^. to the fraction of a guinea, Ans. -^y^' 

49. It 2 oz. 3 dwt. 12^ gr. to the fraction of a lb., 

Ans. .^¥^%. 

50. » 23 lb. 13^ oz. to the fraction of a cwt., Ans. -^^^^ 

51. » 5 hr. 48 min. 48 sec. to the fraction of a day, 

• Ans. J^. 

52. H 3 ro. 14 po. to the fraction of an acre, . Ans. |-^. 

53. n 4«. 4|(/. to the fraction of a shilling, . Ans. ^. 
if4. » 1 bush. 8 pecks to the fraction of a qr., Ans. ^. 
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JX, To FIND THE VALUE OF A FRACTION OF A GIVEN 
DENOMINATION. 

' RuLR. — Reckon the numerator of the fraction as so many of 
tiw given denomination, and then divide it hj the denominator, 
Rg in Compound Division. 

. Sote. — ^The pupil ought to remember that a fraction only indicaies 
i^e 'division of the numerator by the denominator {p. 81) ; when this 
ftidioated division is actuaUp performed, the fraetion is said to be 
mahud. 

Exaaq>le, — What is the value of f <^ a pound ? 

£2 

^ Here the 2 is reckoned as £2, and divided 

7)40 by 7, as in Compound Division. 



6«. 8^ f . ^^ 



Ezeroisef. 



65. Find the value of f of a shilling, Ans. %d. 

56. «r » ^ " pound, If I2s. ScL 

57. f " -^ " " » 4t8. 2d. 
&S. f f f » shilling, » 7id. |. 

59. tr n -^ " pound, n 5s. 5^ i<x- 

60. tt ,t \ tt shilling, » ^\d,^. 

61. fr f -^ " pound, » bs.S^d,'^, 

62. w tf ^ ff guinea, » 4s. Sd, 

63. f^ f i » ton, '/ 15 cwt. 2 qr. 6f lb. 

64. '^ // ^ f pound, ff £2, 4ff. dfd-jV. 

65. It y 'h " ^^^'^y " ^ poles. 

66. " » Vk " day, tf 14 hr. 40 min. 

67. " " ^ " quarter, t 4 bush. 1^ pk. 

68. " » ^ mile, Ans. 1 m. 4 fur. 67 yd. 2^ fit. 

69. What is the -{^ of £26, 17ff. 5cfl, . Ans. £7, U, b%d, •^. 

70. The height of Arthur's Seat is 821 feet: if a person has 
ascended five-sevenths of this height, through what space must 
he still ascend before he arrive at the top ? . Ans. 234f feet. 

71. A person's debts amounted to £654, 13ff. 4(/. ; the elder of 
two sons agrees to pay f of the amount, the second son the other f . 
How much did each son pay ? 

Ans. Ihe elder pays £409, Zs. id, ; the younger, £245, 10«. 



k 



ADDITION OF VULGAE FEACTIONS. 

HuLES. — I. When the fractions have a common denominator; 
sdd together the numerators, and under the sum write tiie 
common denominator. If this sum is an improper fraction, 
reduce it to a whole or a mixed number. 

in When the fractions have not a common denominator; 
convert them to equivalent fractions having a common denom^ 
inator, then add the numerators as before. 

III. When mixed numbers are to be added j first add the 
fractions, then the integers. 

IV. When the fractions are not of the same denomination ; 
find their values (by Rule IX., p. 89), and add as in Compound 
Addition. 

Or, convert the fractions to equivalent ones of the same 
denomination ; then convert the resulting fitictions to a common 
denominator, and proceed as before. 

The Kbabon of the rule is obvious from the following examples : 

Example 1. — ^Add together ^ <|, and ^. In this example the 
fractions have a oomnion denominator, the numerators therefore 
express units of the same kind, and consequently can be added 
together. Hence— f 4-^ + |=i^=l^ 

Example 2. — ^Find the sum of the fractions |, f , and ■^. 

PupU. In this example the fractions have 

^ X ^ = f f ^^^ A common denominator, and consequently 

j& X 4 = 4$ must be changed to fractions having a common 

X X I- = S denominator, that they may be numbers of 

^ * -^ the same name. Converting them, therefore, 

\^= 2^ to a common denominator, and adding the 

numerators together, I find the sum is 

equal to \^ ; the answer being an improper 

fraction, is converted into the mixed number, 2^\. 

Example 3.— Add together 15|, 2^, and 27\, 
154 = ® 'PupU. Here I first add the fractions, and 

211 — al fi^d their sum to be equal to 1^ ; I therefore 

o-J* ^ ^ put down i| under the fractions, and carrying 

— ^ ""■ 5* 1 to the whole numbers, I find the sum 

46t4 fi = 1^ required to be 45^. 

Example 4. — Add together £f, |«. and f guin. 

£ s d. PupU. Here I find the value 

^ =0 8 6ff = ^ t^r^;?'^''^'^\f'% 

f ;^;« "" n 1A ft »ow add the fractions, and 

f gum. _ 0_l4__r the rest as in addition of 

1 3 IJA fi = 1^ compound numbers. 
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£ 



3 



Or thus : I convert f «. to 
the fraction of a pound, and 
find it to be equal to &^ ; 
then }g. to the fraction of a 
d, pounoTand find it equal to 

IJA ^t\5* I nofw change the frac- 
tions 4. «V. and t'U to 



im)1467(l 

tions ^, ^, and T^^ to a 
oommon denominator, then add them together, and find the sum to 
he £^^, which, valued, gives £1, 3«. IJa. ^, the same as before. 

Exercises 



h f + f + i + f, . . . 

4. i + i + i + M, • • 

6. f ofH-^of^of4A, . 

6. 12J 4- 24f + 17i, . 

7. 194 + 203^ + 1611*, . . 

8. 23i + 9A + 17^ + }«, . 

9. £tV + H^. + tguin. 

10. i lb. + f oz. + * dwt. + 1 gr. 

11. 12f ac. + IJ ro. + 19,^ po. . 

12. 6} bush. + 2^ qr. + 3iV P^ 



Ans. 2f . 

" 1V%. 

" 2A. 

• «i. 

• 876i. 

• 60«. 

>» jei, 6«. 3^f 

» 8 oz. 7 dwt. 17ff gr. 

I* 13 ac. 1 ro. 14^ po. 

» 3 qr. bush. If pk^ 



SUBTEACTION OF VULGAE FEACTIONS. 

BuLES. — I. When the fractions have a common denomin- 
ator ; subtract the less numerator from the greater, and under 
the difference write the common denominator. The resulting 
fraction may then be reduced to its lowest terms. 

II. When the fractions have not a common denominator; 
convert them to equivalent fractions having a common 
denominator, then subtract as before. 

III. When mixed numbers are given ; convert the fractions, 
when necessary, to equivalent fractions having a common 
denominator, subtract, if possible, the lower numerator from 
the upper, and under the difference write the common denom- 
inator. Find the- difference of the integers, as in Simple 
Subtraction. ' 

But if the lower exceeds the upper numerator, add the upper 
numerator and denominator togetner ; ^ from the sum subtract 

♦ This is merely an em way of htyirromng 1 integer and converting 
it to the denominator ot the given fraction, on the same principle 
as in Compoond Subtraction. The 1 is carried to the integer in the 
lower line for the s^me reason. 



d2 
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ihe lower numerator, and write the common denominator below 
the reiBfdnder. Then carry 1 to the integer in the lower line, 
and subtract the smft from the integer in the upper line. 

IV. When the fractions are of different denominations^ find 
their values, then proceed as in Compound Subtraction. 

Thb Keasok of the nile is evident from the illustrations given 
under Simple Subtrac^OB, and Addition of iFrac^ons. 



1. 


2. 


Fromf 


% =A 


Take f 


A==A 


Rem. i = i 


A = i 



Examples. 
3. , 



m it 



6. 

£f =:12«. OcL 

n 5H 



1. From ^ take >^ 



2. 

3. 

4. 

Tk 

«. 

T. 

8. 

9. 
10. 
11. 
12. 






f take f , 
12itake9}, . 
29f takel^ 
f of^^takeiof^^, . 
49 take 1^|, 
60| take 18|, . 
30 take 22-^, 
£^ take f guin. 

i£idiV i^a^ ^£^> 

8| ton take 19^^ cwt 
18^ ac take %^ ro. 



Ezbrclsetf. 
. Ans.-^. 



2|. 
13A. 

«!«. 

3». 10 jdl f 

£4, 16». 7j£/. ^. 

7 ton 8 cwt. qr. 12if lb. 

18 ac ro. 8|f pa 



MULTIPLICATION OF VULGAE FBACTIONS. 

BuLE. — Multiply all the numerators of the given £ractioiis 
together, for the numerator, and all the denominators together 
for tiie denominator of the product ; when necessary, reduce 
1^ resulting fraction to its lowest terms. 

Cancel when possible. Compound and complex fractions must 
be changed to simple ones, and mixed numbers to their fractional 
form, b^ore the rule can be applied. 

If a fraction be multiplied by its denominator, the product is 



and 



the numerator; thus, ^ multiplied by 13 becomes 
cancelling by 13, the product is 7, the numerator of the fraction. 



7>a8 

18 
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A fractiioii is multiplied by an integer, by multiplying its 
.mimerator only : thus A ^ ^ ^ if = ^i^ • "^^t ^7 diyiding its 
denominator by the integer, thus A -r a = f) ^^ ^i* 

Hie result of multiplying by a .proper firaction is to le»sen the 
multiplicand. This will be obyious if we consider that to multi- 
ply by 1 does not increase a number, but leayes it the same as 
before, and consequently to multiply by less than 1 — that is, by a 
fraction — must diminish it. 

Example 1. — Multiply ^ by f . 

Pupil, Here I am reqtured to multiply ^ by f , 
I fizat multiply ;^ by 5 : that ia, I put 5 as a 
factor above the line ; but since the multiplier 
is not 5y but the \ of 5, this product must be 
9 times too greeU, ; hence, to obtain the true 
product, I must divide by 9 ; that is, I put 9 as a 
utcter below the line. Hence the Bule, Multiply^c. 



4x6 

7X9 



20 
68 



Emmph 2.— Multiply 17f by 14f . 



18 
71 ^^_ 
4 ^ 6~ 



1278 
6 )1278 



265* 



Pupil, These mixed numbers, wheii 
tdumged to their fractional form, become 
Y and "^ ; hence, indicating their mul- 
tipliqatioo, and cancelling by 4, then 
midtiplying out, I find the product to be 
1 y • ; and valuing this fraction, the 
product becomes 255 ^ 



Exeroiaes. 



1. Multiply 728864 by 1€|, 123*, 76^ 

Ans. 121892881^ 89992188^) 54891466. 



2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



964758 by 27^, 1^, 48W, 

J7j,' 



1^71, 



Ans. 26982827^^, 78626268^, 41946000. 

Aus. 44. 



5of^byl2», 
frOf4fl^4of9i, , 
128^by26i» . 
79iV by 9t, . . 
23^ by 46, . . 
12^ by 23|, 
£6, 155. i\d, by 19J, 
jei2, 17s. 5|<f. by 25J, 



AnB 



t 5f. 

*> 8324i|» 
» 739^ 
« 1077$. 
,. 283J|. 
X183, 18*. 7ji i. 

328, 5s. 8irf. \. 

889, 17s. Oirf.*. 



£24, 19t. llcf. by 86|> 
18. What is the value of 27} yd. of broad cloth at £1, 3s. ^d, per 

yd.? Ana. £83, Os. 2^^ (. 

14. What is the price of 26} qr. of wheat at £2, 10s. Sjrf. per qr.? 

Ans. £67, 5s. 10^6?. i. 
16. What cost 4 cwt. 2 qr. 7 lb. of sugar at 67s. 8}c?. per cwt. ? 

Ans. £15, 6s. lljd {^, 
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16. How- many yards are there in 12} pieces of cloth, each con- 

taining 26J yd. ? Ans. 337Jyd. 

17. What is the weight of 87J bags of guano, each bag weighing 

2J cwt. ? . . . . Ans. 79 cwt. 2 qr. 21 lb. 



DIVISION OF VULGAE FEACTIONS. 

RuLB. — Invert the given divisor — thus, if it is f , write it as 
1 ; then multiply the two fractions together, and the resulting 
iraction is the quotient : it may then be reduced to its lowest 
terms. 

Before proceeding, convert any mixed numbers into their 
fractional forms, and compound or complex into simple 
fractions. 

A fraction is divided by an integer, by dividing its numerator 
only ; thus f -^ 4 = f : also, by multiplying its denominator by 
the integer, thus f » 4 = ^> ^^i" f • 

The result of dividing by a fraction is to increase a number, on 
the same principle that multiplying lessens it. See Multiplica- 
tion, page 93. 

K the fractions are changed to a common denominator, then 
the numerator of the dividend divided by the numerator of the 
divisor will give the quotient required. 

When the product of any two numbers is 1, the one number is 
called the reciprocal of the other ; thus 7 X -f = 1> therefore ^ is 
the reciprocal of 7 : J X f = 1, therefore | is the reciprocal of f . 

Hence division by any number gives the same result as multipli- 
cation by its reciprocal ; thus the division of 7 by 3 is indicated 
by ^, and the multiplication of 7 by ^, the reciprocal of 3, gives ^, 
the same as before. 

Example, — ^Divide ^ by ^. 

Pupil, Here I am required to divide 

4 by |, I first divide ^ by 5; that is, 

^X9 ^36 I put 5 as a factor below the line ; 

7X6 ~ 36)36(1 J^s 1"** since my divisor is not 5, but the 

35 ^ of 6, this quotient must be 9 times 

— too little ; hence, to obtain the true 

TS quotient^ I must multiply by 9 ; tiiat is, 

I write 9 as a factor above the line. 

Henco the Bnle, Invert the divisor, &c. 
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Exercises. 

1. Divide 7839562 by 9J, 27^, 81}, 

Ans. 825217tV, 286818J?, 95896^. 
^. V 1284667 by 29^, 37^, 26^, 

Ans. 42224IH, 38266Mf, 472413Vt. 
fbyf, . . . Ans. IJ. 

* by ^4, 

^of4ibyiof*, . 
46J by 12}, 
^ of 17} by I of 4, . 
£23, 1 Iff. 4K by 4}, 
£17, 2s. 9<L by 11A» 
£6, 2s. S\d, by 23|, 
£29, 15s. ll}flf. by 116|, 

13. If 18} lb. of tea cost £6^, what is the value of 1 lb. ? 

Ads. 9s. 10^. ^, 

14. What is the value of a gallon of brandy, if 27} gallons cost 

£30, 16s. lid? .... Ans. £1, 2s. 2}(/. ^. 

15. Divide £27^4 among 12 men and 13 boys, allowing each boy 

4 of a man's share, 
Ans. A man's share, £1, 13s. O^d. |^f ; a boy's, lis. Q^d, f^. 

16. If 5 pair of gloves cost 8|f s., what is the price per pair ? 

Ans. Is. 9idl f |. 



3. 


If 


4. 


ar 


5. 


n 


6. 


n 


7. 


ff 


8. 


« 


9. 


• 


10. 


ar 


U- 


» 


12. 


ft 



» 6t%. 

" 12H. 

<r £4, 19s. 2\d. ^. 

f £1, 10s. 0\d. -rly. 

t £0, 4s. 3idi}f* 
£0, 5s. l\d. ^7. 



Miscellaneous Exercises on Fractions. 

1. Wliat is the sum of -^, ^ and ^? . . . . Ans. #. 
% How many sevenths in nme and three-sevenths ? 

Ans. 66 sevenths, or y. 

3. What part of £3, lis. 3rf. is £1, 19s. e^rf. ? . Ans. |f |^. 

4. A possesses the 4 of a ship, B the ^, C the |, and D the rest. 

What part of the ship belongs to D ? . . Ans. ^. 

5. What is the price of a yard of cloth, when 15f yd. cost £10f ? 

Ans. 13s. Q\d. ^. 
^ From a cask which contained 20 gallons, there was drawn 
the 4 of -]^ of 34f gallons. How many gallons remained ? 

Ans. 16f^ gallons. 

7. What is the value of | lb. at \\s. per lb. ? . Ans. b\d, ^. 

8. If the whole value of a ship is £48000, what sum of money 

must I pay for 1^ of her? .... Ans. £9000. 

9. What part of 9 is 2 ? Ans. f . 

10. What number multiplied by -J gives ^ ? . . Ans. J^. 

11. What is the difference between sixteen and a fourth, and 

sixteen-fourths ? . . . . . . Ans. 12J. 

12. A boy gave \ of an orange to one companion, and \ of what 

remained to another. How much did he keep to himself? 

Ans. |. 
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13. The ^ of a sum of money is £160. What is the sum of 

money? . Ans. £400. 

14. A man can complete a piece of woik in 4 days, a boy the 

same i»ece of work in 9 days. What part of the work will 
they accomplish in 2 days, when working together ? Ans. •^. 

15. What is the raiue of f yd. of silk at £|^ per yard ? 

. " Ans. 11». 9^<f. f . 

16. Divide £276f into 12^ shares, . Ans. £22, 6s. S^d, •^, 

17. A gentleman who possessed ihe f of a copper-mine, sells f 

of his share for £453^ What was the whoie mine worth ? 

Ans. £792, 13s, 

18. A shipowner sold ^ of ^ of a vessel to one person, and -f> of 

li to another. What part had he remaining ? . Ans. ^. 

19. If 17J lb. of coffee cost'£2f§, what is the value per lb. ? 

Ans. Bs, 2|^. ff . 

20. What fhicti(m of a cwt« is -^ lb. ? . . Ans. y^^ cwt. 

21. K a gallon of Cogniac brandy cost 22s. lUd., how much 

will 27% gallons cost at the same rate ? Ans. £31, Ids. 7f </. ^, 

22. A p^son has read |^ of a book which contains 549 pages. 

How many pages has he still to read ? • . Ans. 427. 

23. What is the sum of £2^, 5f guineas, 4^., and llfdL ? 

, Ans. £8, 5s. 1^. -^3^. 

24. A gentleman bequeathed the % of his estate, which was 

worth £7200, to his son, f of what remained to his 
daughter, and the rest to his widow. What sum of money 
did each receive? 
Ans. Son's share, £4320; daughter's, £822, 17s. lyi, f ; 

widow's, £2057, 2s. lO^c?. |. 

25. Add together the sum, difference, and product of -j^ and ^, 

26. Add together 12^, 29|, 17^1, 36^, and 302|, . Ans. 399|. 

27. A minister's glebe consists of 4 fields; the first contains 

2f ac; the second, B^ ac. ; the third, 1^5^ ac.; the fourth, 
5^ ac. How much does the glebe measure ? 

Ans. 12 ac. 3 ro. 8^ po. 

28. What is the value of 1 lb. of silver, when a piece weighing 

16f lb. is sold for £60, lis. id. ? . Ans. £3, 17s. 6^c?. ^u?- 

29. Bradford, March 11, 1847.— Mr John Anderson bought of 

Samuel Horsburgh 17f yd. of Coburgs at Is. 3^. per yd., 
12f yd. oriental check at 2s. Ifrf., 26f yd. Orleans at 
Is. ll^rf., 16^ yd. paramata at 2s, 9dL, 31| yd. French 
merino at 4s. 6^., 49-^ yd. gros de Naples at 4s. ll^d., 
35-^ yd. lustring at 7s. 6^, 10^ yd. watered silk at 
10s. Bd,, 17f yd. tartan at 11^ Kequired the amount of 
the biU, . . . . Ans. £45, 19s. 3M iVW^- 
80. If the circumference of the driving-wheel of a locomotive 
be 16J feet, how many revolutions will it make between 
Bristol and Exeter, the distance being 75^ miles ? 

Ans. 24160. 



tlACIICE. 

Pb^oticb conaists of various expeditious methods of eoleo- 
lating th« value of goods, &c., b; means of iractiona) or 
alknot parts. 

It is BO named becsase the Rules are geaerallT employed in 
aotnal pnurtiee for calcalattnK the prices of g^ooiu, &c., instead 
of the rules of Compoimd Multiphcation, as the workiog b 
generally easier and snorter. 

One nnmber is sud to be on aliquot part of another, when it is 
contained ia it an exact number oC times : thos 4 ii an alitLoot 
part of 16— namely, i— as it is containcii in it exactly 4 times. 

like calcnlationt In Practice are performed by means of such 
tables of aliquot parts as the folloiring, which should be coreftally 



TABLES OF ALIQUOT PARTS. 



lev = otn 


3/1 = *oflO/ 


Bd = ^0t7/6 


6/S . . 


2'6 = i . 


8d = i . 4/ 


5/ = . 


; = or 5/ 


. - .3/4 


4/ - 


2/ = . 10/ 


. = .2/ 


s/t = . 


. = - */ 


. = - j/4 


S/6 » . 


1/8 = " 10/ 


7K = - 3/ 


2/ = A - 


• = .6/8 


6d = A . 0/ 


l/« - A ■ 


. = - 5/ 


. = i .3/4 


V< = A ■ 


. = .3/4 


. = i.m 


1/s - A - 


1/4 = i . e/8 


. = i , 1/8 


V = * ■ 


... 4/ 


11. =,V1/ 


6i » A . 


1/3 = i . 10/ 


. =*■¥• 


M. = rf 1/ 


. = . 6/ 


. » i .a/ 


id. = 


. = . 2/6 


3i =-A-3/6 


Si = 


loi = A ' 10/ 


- -4-2/ 


2d == 


. = .6/8 


. = i . 1/3 


i!d = . 


. = . 5/ 


Ud = i . 6d: 


Id. = A ' 


. = . S/4 


old = i . 6d. 


Sli : -:'■ 


. = - 2/6 


- == t . 3d 


. = J . 1/8 


. = i . lid 



"Bie papil should oonitnwl thii table foi hhriMlt, and Vt 
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WEIGHT. 



2 qp. =ioflcwt. 


161b. = ^oflcwt. 


71b. 


= iV of Icwt. 


1 qr. = J 


141b. = i 





= i » 2 qr. 


141b. =^oflqr. 


n = Jof2qp. 





= i irUIb. 


7 » =4 


81b. = i^» Icwt. 


41b. 


= A" " 1 cwt. 


4 ^ =1 » 


= ^^ » 2 qp. 





= 1^ » 2 qr. 


3J -» =i » 


= i »161b. 





= i *rl6lb. 



SUBFACB. 



2 ro. = ^ of 1 ac. 

I =i » 
20 pa = i of 1 ro. ' 
10 -r =i . , 


8 po. = -^of 1 ro. 

2 • = A ^ 
20 «r = ^of 1 ac. 


20 po. = J of 2 ro. 

16 . = h^^l^' 
( i «^ 2 ra 

10 «» - JtV " 1 ac. 
^^ " - U "Sro. 



The same principle of aliquot parts can be applied to any other 
weights or measures. 



I, Whbn thb givbn" quantity is a simplb number, and 

THE PRIGB IS AN ALIQUOT PART OF £1, OR 1^., OR id. 

RuLB — 1. Consider the quantity as bo many pounds, if the 
price be an aliquot part of a pound ; as so many shillings, if 
part of a shilling ; or as so many pence, if part ot a penny. 

2. Divide the sum as in Compound Division, by 2, if the 
aliquot part is ^ ; by 3, if it is ^ ; and so on ; converting the 
quotient^ when necessary, into its highest denomination. 

ExampU 1.— What is the price of 718 yards of silk, at Zs, id, a 
yard? 

£ Here the price of 713 yd. at £1 is 



8/4 = i )718 



obviously £71a. Now, since 3«. 4d. is equal 
— to ^ of a pound, the value of 713 yd. at 

£118 16 8 Am, 38, 4d. will be equal to the ^ of this amount ; 

that is, £118, 16s. Bd. 

Example 2. — What is the value of 1256 yards of cotton cloth 
at 4d. per yard ? 

Here the value of 1256 yd. at Is, per 
9, 9. yd. is 12569. Now, since 4d,^\ of 1&, 

4d = J )1266 it is nlain that the value of 1256 yd. at 

20 H18 8 4(2. will be equal to the 4 of this sum; there- 

' ^ — fore, dividing by 3, tne answer will be 

£20 18 8 An; 418». SA, which, by Reduction, becomes 

£20, 18«. 8<l. 



PRACnOB. 



w 



Exercises. 



1. Find the value of 8475 yd. at 10«. 



2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 






// 



If 



1693 lb. at 4d. 
7234 yd. at 6s. Sd. 
1395 » 3«. 4(2. 
2162 » ed. 

917 » U. Sd, 

273 *» lidL 
1845 lb. at 28. ed. 

347 cwt. at 58, 
2968 lb. at 2d. 
1724 yd. at U. 

939 yd. at Id. 



Ana. £1787 10 

» 28 4 4 

» 2411 6 8 

» 232 10 

» 54 1 

<r 76 8 4 

1 14 1^ 

230 12 6 

» 86 15 

» 24 14 8 

If 86 4 

» 3 18 8 



II. When the price is any kumbeb of times a^ 

ALIQUOT PART OF £1, OR Is. 

HuLE. — Find the price at the aliquot part, and multiply the 
result by the number of times that the part is contained in the 
given price. 

Example.'^Ymd the price of 758 lb. at 75. 6d. 



2/6 = i ) 758 



Hultiply by 



94 15 
3 



= price at 2/6 



Here we first find 
the price of the 
ntunber of lb. at 
28. 6d., which is the 
third of 78. 6d, and 
also i of a pound; 
we then multiply by 



£284 6 An$. = »f 7/6 

3, becanse the price at 78. 6d, will be three times the price at 28,~Qd, 

Exercises. 
Find the value of the following: 

13. 587 yds. at lOid. per yd. 

14. 489 » dd. H . 
16. 643 » lU. 8d. » . 

16. 712 tt 12«. 6rf. // 

17. 648 lbs. at 8«. 4d: per lb. 

18. 825 » 18«. id. It . 

19. 385 yds. at 16». 8cf. per yd. 

20. 918 » 228. ed. » 

21. 811 tf 235. 4dl H . 

22. 517 /f 265. 8dL >» 

23. 718 cwts. 275. 6d'. per cwt. 

24. 872 «r 265. if 

25. 587 n 2l5.8(f. » . 

26. 784 » 335. 4d <f 

27. 418 yds. at I85. id. per yd. 

28. 576 # 285. 4d: <» 



ns. 


£25 13 


n 


// 


18 6 


9 


H 


375 1 


8 


U 


445 





n 


270 








550 





a 


320 16 


8 


ti 


1032 15 





a 


946 3 


4 


tt 


689 6 


8 


tt 


987 5 





tt 


1090 





tt 


685 18 


4 


tt 


1806 13 


4 


tt 


383 3 


4 


u 


816 






100 ELEMBN2S OW ULITHMETIC. 

III. When the quantity is a sim^ple numbbb, but the 
PRICE IS not AN aliquot fart of £1, OR la,, OR 1^. 

Rule — 1. Find the nearest or most convenient aliquot part of 
^e price, and divide the quantity as in Rule I. 

2. Take such other parts as will make up the rest of the price, 
«nd divide in each case, that sum of which the ahquot part is 
taken; then add all the quotients together for the answer. 

When there are pounds in the price, first multiply the 
quantity hy the numher of pounds, and then add to the product 
the value of the ahquot parts. 

Note* — ^Before beginning to divide, the sums repreiented by the 
•different ahquot parts to he used, should be written opposite the parts, 
and then added together, that it may be seen if the whole of the prico 
has been taken into account. 

The beason of the Rule will appear from the following examples : 

Example 1. — ^What is the price of 360 yards at 15«. ? 

£860 Here we reckon the auontiiy 

ir _6/ = i » 10/ _W tjj^ quotient by 2, as 58. is the 

15/ £270 Jm. iotlOs. The answer is £270. 

Example 2.— What is the price of 549 yards at ISs. O^dL a yard ? 

' £R4^ Here we take the 

various sums that 
make up ISs. 9^d, 
(adding them to- 
gether to see that 
tile sum is correct), 
and write opposite 

ift/Qx ^KTK ,g — ^ J them the respec- 

^^/H f515 16 HJng. tive aliquot parts 

.«r A* ji. .^ ., . that they represent, 

we then divide the given quantity, which is considered as £549, by 2 
for the first aUquot part ; the quotient by 2 for the next; and so on ; 
always dividing that sum of which the aliquot part is taken. In the 

S resent example, it will be noticed that 3». 45., which is J of 10s., 
ivides the quotient of lOs., and not that which immediately precedes 
it, because it is J of lOs, that is taken. When all the aliquot parts 
have been vsed for division, the quotimts are added together for the 
answer. 



549 at 10/ = ^ of £1, 


274 10 





If 6/ = 4 '^ 10/ 


137 6 





u 3/4 = 1 // 10/ 


91 10 





» 5d, = -J- Df 3, 4 


11 8 


9 


«r 0^ = -^ir 0/5 


1 2 


10* 
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Example 3.— What ifl the price of 549 qr. of wheat at £2, 7«. 6d. 
perqr.? 

£ In thi» example, the 

.jn price of 549 qr. at £1 per 

^*^ qr. is equal to £W9. 

Z Kow, the price at £2 



649 qr. at £2 0/0 = . . 1098 s. d. will obviously be equal 
» 5/0 = iof£l, 137 5 to 2 times this suin, 

-r 2/6 = 1-. a/ 68 12 6 ^^^S f^ "*. """^I 
— i— ' ^ tiplied by 2 : 5». is = * 

£2 7/6 £1308 17 6 of £1, therefore, the 

price of 549 qr. at 59. 

must be equal the i of £549, tiierefore, £549 is divided by 4; the 

result, £13/, 5d., is the price of 549 qr. at 5«. : 28. 6d. = ^ of 5&, tiiere- 

fore, the price of 549 qr. at 28. 6d. must be equal to the i of their price 

at 68., hence £137, 58. is divided by 2 ; the result, £68, 129. 6d^., is the 

price of 549 qr. at 28. 6dL The sum of these, £1303, 178. Qd., is their 

value at £2^ ft. 6(2. 

After the pupil is familiar with the method of working the 
exercises, he may be required to go over any example in the 
following manner : 

Pupil. Since £2, 78. 6d. is the price per qr., I shall take the aliquot 
parts of £1, therefore, I write down £549, being the price of 549 qr. at 
£1 per qr. Now, the priee at £2 per qr. must obviously be 2 times as 
great, therefore, I multipljr by 2; this gives £1098 = the price of 549 
qr. at £2 per qr. Again, since 5«. = | of £1, the value oi 549 qr. at 
08. will be equal to | of their value at £1; this gives £137, 59. = the 
value of 549 or. at 59. Lastly, since 29. 6(i = A of 59., the value of 
549 qr. at 29. 6(2. will be equal to the ^of their value at 69. ; this gives 
£68, 129. 6d. Now, it is ^lain that if X add the price of 549 qr. at £2, 
their value at 59., and their value at 29. 6d, per qr., the sum will be the 
value of 549 qr. at £2, 79. 6d. per qr., therefore, £1303, 179. 6d. is the 
answer required. 



Example 4. — ^What is the price of 725 yards of silk at 89. 9d. 
per yard ? 

8. It is obvious that the 

725 piice of 725 yards at I9. 

3 per yard is ^5 shillings, 

*rnK J j.^trs ^,-^ and this price, multiplied 

726 yd. ata/O = . . 2176 by 3, ^ves the price 

" __9 = i of ^ 548 9 at 39. per yd. ; and since 

8 9 2,0)271,8 9 ^' = 1 ofjs., the price 

j,QK ,Q Q at 9d will be the i of 

£185 18 9 21759. ; that is, 5439. 9d. 

The sum of these prices, 
27188; 9d.f is the prioe at 3*. 9d, which, by xeduotioxi, becomes 
£135, 18a 9d. 



JOSl ELEMENTS OW ABITHMETIO. 

By taking the aliquot parts of £1, the operation will stand tiras— ^ 





£ 


725 yd. at £1 = 


. 725 


» 3;4 = iof£i. 


120 16 8 


5 = ^ » a/4 


15 2 1 


3,9 


£135 18 9 



• • / 



This example may also be wrought as below : the value at is. is 
first calculated, then the value at &i,, the difference between 48, imd 
3f . 9(2. is subtracted ; the remainder is the answer. 

8. 

725 yd. at 1/ = . • .725 

4 

n 41 = . . 2900 
Subtract » Sdl = i of i/ 181 8 

2, 0)271,8 9 
£135 18 9 

Example 5. — What is the price of 937 barrels of ale at 
£6, 195. lid, per barrel? 

£937 
6 



937 barrels at £6 


0/0 


— — • 


• 


5622 






« 


10,0 


= iof£l 


468 


10 




>» 


5/0 


= 1 n 


10/ 


234 


6 




-r 


4,0 


= i " 


£1 


187 


8 




n 


0/6 


= * " 


4/ 


23 


8 6 




» 


0/H 


= i " 


0/6 


5 


17 H 




» 


0/OJ 


= i « 


0/4 





19 6i 




£6 


19/7* 






£6542 


8 H 




Or thus— £6, 19*. IH = 


139*. nd. 




s. 
937 












\ 


139 

8433 
28110 
93700 




937 barrels at 139/ 


= £6 


19/0 


•— • 


. 130243 




a 


at 


0/6 


= ^ of lyo 


468 


6 


tt 


» 


0/H 


= 4 


ff /6 


117 


1* 


m 


n 


0/Oi 


= i' 


.0/1* 


19 


64 




£6 


19/7* 




2,0)13084.8 


H 



£6542 8 If 

■ 
J^te* — ^Any question in Practice may be proved by working it out 
a different way. The last example is an iUustration of this remark. 



PBACnCB. 



lOS 



. iiJU ihe exercises nndcr this role may be very readily ealocdated' as 
folIowB: 

BuLE. — ^Mnltiply the nnmber of artides by the number in the lowest 
denomination in we price, and divide the product by the number of 
that denomination which makes one of the next higher ; then multiply 
tiie number of artides by the number of the next higher denomination 
of the price, and add this product to the former quotient ; convert tiiis 
sum to the next higher denomination ; and so on to the highest. 

. The last example wrought by this rule would stand as under — 
namely, the price of 937 artides at £6, 19s. 7Jc2. 



Multiply 

By 



937 
S fiurthings. 



4 )28 IX 
702f 
Add 937 X 7d 6559 



= price of 937 at ^d, in pence. 
= » 937 '^ 7d. n 



12 )7261| 

605 1} = 

Add 987 X 9/ 8483) _ 

XlO/ 9370) ~ 

2,0 )1840,8 If 

920 8 If = 
5622 

£6542 8 If = 



Add 987 X £6 



It 
It 



937 i» 7£<f. in shillings. 
937 « 19s. f 



937 n 19«. 7}(/. in pounds. 
937 t £Q n 

937 n £.% 198. l\d. 



This rule avoids altogether the labonr of breaking up the price 
into aliquot parts, and is very easily learned. 



Ezerdsea. 



Find the value of the following : 



29. 964 

80. 567 

81. 4851 

82. 9327 

83. 764 
34. 3997 

85. 482 

86. 9647 

87. 4825 

88. 189 

89. 8716 

40. 2943 

41. 1121 

42. 8916 



yd. at 2«. 9(f. . 
lb. at £1, Is, 6d, . 
cwt. at 6s, 6d, 
qr. at 2s. ^d, 
yd. at Z^d, 
yd. at Is, 9d, 
cwt. at £7, 25. Sd. 
oz. at lbs, 6d, 
gal. at £1, I6s. Sd. 
yd. at £3, is, Id, 
lb. at 7^0^ 
oz. at 9(f. 
cwt. at 2s, zyi. 
qr. at 8«. 9d 



Ans. 


£132 11 





It 


779 12 


6 


H 


1196 10 


6 


M 


1088 3 





n 


11 2 


10 


It 


1548 16 


9 


It 


8428 4 


6 


It 


7476 8 


6 


If 


7929 8 


4 


It 


610 6 


3 


» 


116 2 


6 


H 


110 7 


3 


n 


128 8 


11* 


w 


734 6 






BLBUEHTB DV ^BtTHUBTIO. 



48. 


47B saL «t *5, 6.. Si . 


. Am. £2583 6 8 


i*. 


flea cirt. at £8, 2t. id. 


• 8016 18 8 


46. 


1234 cwt. at 6\d. . 


. . " Si 14 li 


46. 


E678 tons Bt 1». Did, . 


508 IS 1 


47. 


9012 toiu at £7, 15<. lOd 


. * 70218 10 


46. 


761 lb. at £1, 12(. 6± 


- laao 7 6 


49. 


8964a&at8>.e<i . . 


. 1717 14 » 


GO. 


1009 ac. at .£1, 6<. lOi 


- 1803 5 10 


61. 


374 yd. at 6irf. . . 


* 8 11 S 


62. 


2166 torn at 6^ ajd . . 


787 IE lot 


G3. 


2773 cwt. at £2, 7«. 5Ji 


- 6674 16 9 


54. 


4166 qr. at £3, 1>. 11^. . 


- 12902 16 bi 


66. 


1893 lb. at 2,. lOJrf. 


274 1 9| 


es. 


27U oz. at £1, 16*. Hi . 


. S009 11 10 


67. 


1862 yd. at £2, 3t. 6}i . 


. - 40*7 18 2t 


68. 


8961 yd. at Si. lU: . 


573 S 5 


£9. 


5624 yd. St £1, 16., Oli 
793 lb. at £2. *3. low. . 


. . * 1M84 12 4 


60. 


• 1869 8 4f 


61. 


mcwtatir*. Eid. . 


109 2 si 


62. 


987 lonB at 19s. Gd. . 


813 11 < 


6S. 


lB21qr.Jtta3*. 4|if. 


. . 1221 14 


64. 


2793 oz. at £2, 1(. Sid. 


« 6766 7 7t 


66. 


1395 ac. at £1, 13.. ll^i 


> 3367 2 91 


66. 


2068 yd. at 12.. lOJi . 


- 1881 6 6. 


67. 


1754 tonaatXl, 16.. Hi 


- 8149 17 16 • 


68. 


8967 cwt at 6.. 9M. . 


80E4 7 ai 


69. 


891 yd. at £B, 8.. eji . 


. . - 2121 19 9i 


70. 


7184 bar. at 6.. lOJi . 


- 2J10 6 


71. 


2743 cwt. at £1, ISi. 74i 


. - 4474 10 4j, 


72. 


9165 yd. at 16.. 4ii . . 


. 7046 11 lOi 
. . » US 13 61 


7S. 


763 oz. at S.. 10|i 


74. 


1792ac. at£l, 17.. llji . 


• 3402 13 8 


76. 


1846 tons at £9, 18*. . 


. .> 18275 e 


76. 


3916 lb. at £6, 18.. 61i . 


. 23200 9 Of 


77. 


718 yd. at 19j. i]^.. 


. . 689 19 6i 


78. 


6416 yd. at £3, 71. 6d. 


» 218S0 12 S 


79. 


9874 tfiat at 11.. 9|i . 

6182 qr. at 13* 74i . . 


. • 6636 10 4j^ 


60. 


- 4177 8 6 


81. 


667 yd. at 16.. Hi 


. . > 479 11 9 


62. 


8952 ac, at £3, 1*. 5W. . 


. 1*118 1 


63. 


2174 cwt. at £2, Ifl*. ei . 


. . . 6189 13 4 


64. 


688 lb. at Xe. 4iW. . . 


- 46 19 U 
. - 63SS 19 0| 


66. 


846yd. at £7, lis. 3W. . 


es. 


1796 yd. at 1.. G\d. . 


186 8 10 


67. 


8Se41b. at 16.. llii 


. . . 7088 9. 11 


68. 


7912 lb. at 14.. lOK . . 


. £836 6 E 
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IT. Whbn the Price is orbatbr or less than £1 or l^., 
▲lO) THE difference is the Aliquot Part ov £1 or Is. 

Bulb. — Consider the number of artides aa so many pounds^ 
OfT shillingts, then find Idie price for the aliquot part by Rule I., 
imd add or subtract, aooording as the price is greater or less 
Chan a pound or a shilling', 

Sxatiyah 1.— Find the piice of 786 yards at Is. 3d, each. 

The price at 1/ = 79S8, 
Add, prioe at^ = ^t. 184 

Ans. 920 =: £46. 
ExampU 2.— Find the price of 1056 yards at I85. id each. 

1066 at £1, = £1066 J^«% ^^^^Lf t^?? 

Subtract price at 1/8= A of *i. = §8 SJ^^^^SK 

Price at 16/4, = £968 wonldbejustaBinmy 

ponndfl as yu:d8 ; bnt 
as the pzioeis It. 3d. less than a poimd--^Bi8t is, Xth part leas— l-12th 
of the nmnber, considered as pounds, is subtraoted from it, and iiie 
remainder is the price of so many yards at I89. Ad, 

Exerdsei. 



89.1 


ilndthc 


) value ( 


cpf 897 articles at Is. 4dl 


km 


i.£S^ 9 


4 


90. 


// 


H 


876 


n 


Is. IH 





49 B 


6 


91. 


It 


II 


581 


H 


10i<f. 





26 8 


H 


92. 


It 





798 


H 


£1, 2s. ^. 





897 16 





98. 


It 





476 





17s. 6rf. 


■0 


416 10 


e 


94. 


H 


m 


884 





22s. 





422 8 





96. 


tt 





781 





2Z», id. 





911 8 


4 


96. 


It 


II 


647 


» 


16s. Sd, 





689 8 


4 


97. 


» 


n 


876 





26s. Sd. 





1166 18 


4 


98. 


II 


H 


946 





15s. 





709 10 






y. When the Prior is am even number of Shillings. 

Rule. — Multiply the number of articles by Aa(f the shillings 
in the price, double the unit's figure of the product for shillings, 
the other figures are pounds. 

^xan}p26.^Find the value of 728 articles at 14s. each. 

728 Here we multiply W 7, which 

J of 14/ = 7 is half the number of snilUngs, or 

rTiHT _ jftttiD a A the number of times 2s< in the 

6061 = £606 2 ^oe; the product 6061, being 

the number of times 29. in the price, becomes pounds on dividing by 10, 

the Quotient being all the figures of the product except the last ; this 

last ngure, which is the remainder, being doubled, becomes shilUiogs. 

From the above illustration, the reason of the lule is obvious. 



108 sLBHBNTi» or aruhmbtic. 

Another Methoix — ^Find the price of the whole at one pound, or 
one shilling, multiply this price by the pounds or shiUHngB bi the 
given price, and take parts for the lower denominations in the price ; 
the sum of the product and the parts wHl be the price sotj^ 

ac. ro. po. 

35 Oat 20/ per acre = ^5 

3 ^f If 

20 w f 

P!rie« of 85 aci: 3 ro. 20 po. at 20/ per ac 



= 15 
=x 2 



6 


St £86 17 



3 


107 12 
of£l 17 18 
/»£1 7 8 
#4/ 8 


6 



Price at £Z 0/0 per acfe ^ 
ir 10/0 -^ = i 

•'0 4/0 " =^^ 

n 0/3 t, =^ 

f £3 14/3 f ^ £138 8 8}^ 

PtmU, Since 35 aofes «t £1 is £36, and 3ioodtf aA £1 per acre i0 15a,, 
and ^ poles, or ^ of an acre, at £1 p^ acre, is 2«. 6(i ; 35 ac 3 ro. 20 
po. at £l per acre is £35, ITs, 6d, ; ihia sum multiplied by 3 wiU give 
£107« 129. 6<i, the price at £3 per acre. Again, the naif of said sum, or 
£17, 18j^ 9d.f is the price of the whole at 10». per acre ; in the same 
way we find £7, ds, Qd, to be the price of the whole at 4s. per acre, 
and 8^. lljei h the price of the whole at 3d4 per acre. These being' 
added, give tne price of 35 ac. 3 ro. 20 po. at £3, 149. 3(2.= 
£133, 39. 8^d, i, 

Exefoifw. 
Find tbe r altie of the foUowing : 

122. 27 cwt. 1 qr. 14 lb. at £2, 3s. 7id, . Ans. £ 69 13 7f I 

123. 39 cwt. 2 qr. 8 lb. at £5, 69. Id. . n 209 17 10|f 

124. 135 cwt. 3 qr. 4 lb. at 17». 3}</. . /r 117 10 9}^ 

125. 79 cwt. 8 qr. 21 lb. at £7, 159. lO^^f. // 623 3$ f 

126. 85 cwt. qr. 24 lb. at £1, 13«. id, . '^ 142 5| f 
1187. 53 cwt. 2 qr. 7 lb. at 129. lljd . '/ 15 4 10| ^ 

128. 742 cwt. 1 qt. 23 lb. at £8, 19«. 4cf. »/ 2945 1 51 

129. 51 ac. 2 ro. 80 po. at £26, 179. 1^. n 1388 2 7| i 
180* 12 ac. 8 ro. 25 po. at £108, I89. lief, fi 1338 6 5| f 

181. 96 ac 1 ro. 10 po. at £17, 29, 10\d. ff 1651 1 1^ |f 

182. 82 ac ro. 15 pc at £12, 149. 6(2. . » 1044 12 10^ \ 
138. 525 ft. 7 in. at 79. Qd. . . /» 197 1 10|^ 
134. 432 ft. 11 in. at 29. Z\d, . . '/ 49 12 1$ | 

185. 745 ft. 10} in. at 49. 9}^ . . >* 178 13 llf i 

186. 65 ft. 8i ia. at 89. l%d. . . . » 11 17 11} if 

:^r farther applications of PMotite, fee ' Kental Axithmetie.' 



MENTAL AEITHMETie. 

MEI9TAL Arithmxtio differs from slate aritluaetic onhr in 
being- performed in the mind, and is often found very useful, as 
indiviauals are not always in a sitnatioa where the meehanieal 
means of pen and pencil can be obtained* 

As it is difficult, however, to remember lon^ processes^ the 
chief object of a treatise on Mental Arithmetic is to investigate 
short methods, by which correct results can be obtained. 

These are generally ^ound by tracing certain relations whidi 
subsist between the divisions of weights and measures, and 
certain specHfic numbers, and the divisions of money, aa they at 
present exist, and how the one can ccxaveniently be turned mto 
the other. 

Mental Arithxaetie- is not to be taught at any particular 
part of the course, as if it were a separate subject. Adding 
mentally should be taught in Addition, subtracting in 
Subtraction, &c. 

As a preparatory exercise, the teacher should cause the pupi} 
to answer a great many questions, such as the following : 

What is the sum of d, 5, and 7? What is the difference of 30 
and 23 ? What must be added to 18 that the sum may be 26 ^ 
What is the product of 16 by 9 ?— of 18 by 6 ?— of 43 by 7 ?— of 
47 by 6 ?*-Qf 112 by 11 ? What are the number of pence whidi 
make 2s. Sd, ds, dd^ U. 2d, 45. llei, ^s. 5d, &8, ^d, Gm. Sd^, 
la, id., Ss, 4(f., 9s. 6d.y lOs. Id. ? How often does 24 contain 2 ? How 
often does 30 contain 2, 3, 4, 5, 6, 7, 8, dP'^and so on with other 
numbers, till he can divide them readily. How many shillinffs 
are in 27d., 82(f., 9Td., 42d, 50d, 56(/., 64d, 70d., Sid., 90d, 1042|^ 
]20d, 132dl, 156d,f How many pounds are in 24s., 86s., 409., 
489., 62s., 60s., 789., 849., 969., 120s., 170s., 200s. ? How maogr 
shillings are in £2, 4s., £B, lls.^ £4, 6s., £4, 17s., £6, £6, ISs.,^ 
£7, lis., £8, 15s. ? What is the sum of id., Id., and 9dl ?— of 8<f.^ 
7d, and 9(f. ?— of 10<^., Id., and IXcf. ? If 8(/. be paid ft<m Is. Zd.^ 
how much will be left ? If 15s. be paid from £1, 4s., what wiU be 
left ? What is the price of 4 articles at ^d. each ? What is the 
price of 4 yards at lOc^. per yard? How many articles can be 
bought for 6s. at Is. each, at M, each, at Sd, each, at 6(^ eac^ ? 

lliese, and an unlimited number of similar questions, the 
teacher can easily ask without the assistance of any book, snd the 
pupil as easily answer without any rule. There are, howevefi ft 
great many short and simple methods of calculating the value of 
particular numben at any price, and of any number at particular 
prices, which the pupii cannot be expected to discover for himself 
and these we shall now proceed to explain. 
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BLSMBNT8 OV ABITHMBTIC. 



I. To FIND THB FBICE OF 12 ARTICLES. 

RuLB.— Beckon every penny in the given price as 1^., ah^ 
every farthing as 3^. 

The price of 3^ or 6, may be found by taking the ^ or i of 
the price of 12. ^ 

Since there are 12 penoe In a shilling, it is evident that 12 artidet 
at Id. each will come to 1 shilling, and at 2d, to 2 shillings, and so on^ 
while 12 at 1 farthing each will come to 3 pence. 



Exercises, — ^What is the price of 



12 at 

12 IT 

12 m 

12 » 

12 » 

12 » 

12 m 

12 n 




Ans. £0 
<» 
f 
» 

f 

if 



2 6 

3 3 

3 9 

4 6 

5 3 
7 9 

9 3 

10 9 



12 at Os, Hid. Ans. £0 11 



12 
12 
12 
12 
12 
12 
12 



tt 



n 



Is, 1- 

Is, b\d. 

Is. 10|</. 

25. 3d 

35. ^\d. 

4.S. lid. 

55. 9|df. 



13 
17 



1 
1 
2 
2 
3 



2 

7 

9 
9 



3 

a 

9 
6 

3 

9 



II. Ta FIND THE PRIGS OF 24 ARTICLES. 

Bulb. — Beckon every penny in the given price as 2^., and 
every fiurthing as Qd. 

Since 24 penoe make 2 shillings, and 24 farthines are 6c2., there will 
evidently be twice as many shillmgs in the price of 24 articles, as there 
are pence in the price of one, and eveiy farthing will make 60?. 

Exercises. — ^What is the price of 



24 at 


2W. 


Ans. 


£0 4 


6 


24 at l5. lid. 


Ans. £1 7 


6 


24 /r 


Z\d, 


u 


7 


6 


24 <» U^id. 


«r 


1 13 





24 » 


i\d. 


m 


9 





24 /r ls,7s^. 


«r 


1 19 


6 


24 » 


b\d. 


• m 


10 


6 


24 f Is, 9id, 


«r 


2 2 


6 


24 » 


6^(f. 


If 


13 





24 «r 28, Hd. 


/r 


2 11 





24 » 


S\d, 


n 


16 


6 


24 // 25. 7iflr. 


«r 


3 2 


6 


24 n 


nd. 

llfrf. 





19 





24 <r 35.5|d. 


H 


4 3 


6 


24 « 


H 


1 3 


6 


24 IT 45.2|</ 


It 


5 1 


6 



III. To FIND THE PRICE OF 48 ArTICLBS. 

Bulb. — ^Convert the price of one to fartihings, and call the 
result sbilliDgS; and it will be the price of 48. 

Since 48 farthings are equivalent to one shilling, there wiU evidently 
be as many shillings in the price of 48 articles as there are farthings in 
Hbapiice of one. 
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^;rerci5e8.— What is the price of 



A3 at Ifd 


Anfl. £0 7 





i8 at Of. lOidl 
48 » 0«. UK 


And. £2 1 





48 f 2yL 


» 10 





m 


2 6 





48 >» Zy. 


» 15 





48 «r l8. \yL 


H 


2 14 





«8 » ^d. 


«» 17 





48 " 1«. 4|d: 


a 


3 5 





48 n zyu 


<r 1 2 





48 » 1«. 7|d: 


V 


3 19 





48 <r 6|dL 


» 1 7 





48 >» 1«. ll^dL 


If 


4 13 





48 n 8id 


<r 1 13 





48 >» 28. lU. 


a 


5 1 





#8 " 9id 


«» 1 18 





48 <» d«. 4|<f. 


m 


8 3 






IV. To FIND THE PRICE OP 96 ARTICLES. 

Rdlb. — Convert the price of one to farthings, double the 
right-hand figure for shillings, and call the remaining figures 
poundsj and the result will l^ the price of 96. 

Sinioe 96 farthings are 29., there will be as many 2«. in the price of 
96 articles as there are f arttiings in the price of one ; but ten 28. make 
A pound; and any number is divided by 10 l^ taking away the right- 
l^d fig^ore, and writing it as tenths ; and since in uiis case the figure 
taken away is 2tf., if we doable it, the result will be shillings. 



Exercises. — ^What is the price of 



96 at l|d 

96 " 2\<L 

96 " 3|</. 

96 » A\d, 

96 » ^d, 

96 H ^d. 

96 » lid. 



n 



Ans. £0 14 

12 

18 

1 14 

2 6 

2 12 

3 2 



// 



96 at 0«. ^\d, Ans. £8 14 



96 
96 
96 
96 
96 
96 



Os. 10|<f. 
0«. \\\d. 
\8. ^\d, 
1«. 7|rf. 
2«. \\d. 
Z8. l\i. 



4 6 
4 12 

6 10 

7 18 
10 6 
17 6 













y. To FIND THE VALUE OP 240 ARTICLES. 

HuLE.— Convert the price of one to pence, and call the pence 
pounds ; and for one farthing take 5^., for id. take 10^., and for 
ifi. take \os, 

. Since there are 240 pence in a pound, it is evident that 240 articles 
fA, one penny each will be £1, and 240 at a farthing each will be 58. 



Exercises. — ^What is the price of 



240 at 2ld. Ans. £2 5 

240 H S^d. f S 15 

240 n 4:^ « 4 10 

240 (T 5fd: » 5 15 

240 IT 7i</. » 7 5 

240 » Bird. » B 10 

240 u did. If 9 15 

240 » lOhL !> 10 5 














240 at 08. ll|<f. An8.£ll 10 



240 
240 
240 
240 
240 
240 
240 



1«. 
y Is. 

» 28. 

u Zs. 

H 58. 

If 7s. 



Id 

4K 

Zld. 

7^ 

9K 

&id. 



18 
16 5 
27 15 
43 10 
69 5 
89 IS <\ 
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ElrfiinUTTS OV AMTHMSTIO. 



YI. To GALCULATE THE VALUE OF AlHT BtJKBKieF DoZEKS. 

BuLE. — Find the price of one doz^, by Rute I., land 
onultiply this prioe by the number of dozens in the g^veii 
quantity. 

The price of any Uianber of dozens will evidently be as many times 
the price of a dozeli as there are«dozens in the quantity. 



Exerdses,-^ 


-What 


is the value of 






86 at lid. 


Ans. 


£0 4 6 


84 at 08. 5^. AnR. 


£1 16 


9 


S6 r/ Bid. 


n 


15 9 


96 « 08. 4Jrf. „ 


1 18 





48 *» 7|A 


V 


1 11 a 


96 »r 1«. 2\<d, » 


'5 14 





24 if 9|<f. 


IT 


19 ♦€ 


108 ri 08. 8|d fr 


1 18 


9 


60 '^ 10|tf. 


ly 


2 11 8 


108 » 08. %\d, ,r 


Z 14 


a 


«6 ^ 11^. 


'«r 


^18 9 


120 ^ ^. 7^ rr 


<8 1.7 


^ 


72 f^ 4|dl 


ff 


1 8 « 


182 n 08.10i<;. » 


5 12 


9 


m «r r^A 


// 


2 12 6 


144 t. 08.11*^. Tr 


« 18 





84 r/ 8i«f. 


u 


2 17 « 


156 ti 08. 9j^ >f 


iB 3 


6 



VII. To FIND THE VALUE OF 16 ARTICLES. 

Rule. — Convert the price of one to farthings, and divide by 
8 ; 'Call the quotient shillings, and each unit in the i«mainder 
Ad,, and the result will be the value of 16. 

Since there are 16 ounces in a pound, and 16 nails in a yard, it will 
be convenient to have a ^ort method of obtaining ihe price of 16 
•vfddles. This may easily be obtained by observing that 16 is the third 
port of 48, and therefore its price will be the third part of the price of 
48 ; or by observing that 16 at 1 f aPthing comes to 4 x>6nce, whidi 
is the thurd part of a shilling ; hence 16 at three farthings each oomes 
Ac l8,,4md 16 at Ifarthing oomesto^t^. 



Exercises, — What is the price of 



16 at l\d. . 

16 f 2K 

16 tt 8Jc?. . 

16 ^ ^d. 



16 
16 
16 
16 



6i</. 
7f d . 
8ii/. 



A218. £0 




4f 



^ 



1 

8 
4 





vO 



« 
^0 10 
*6 H 



8 
4 
4 



•6 ^ 

7 8 

4 

4 

•0 



16 at 08. 8}d Aii8.^0 11 



16 
16 
16 
16 
16 
16 
16 



08. ^ 
0«. 10[ 
08. n\d. 

18. Id: 

Is; 2\d, 
28. Ud. 
8». h%d. 



4r 
4t 



12 
14 
15 
17 

19 

1 19 

2 15 



8 

4 

« 

4 
4 
8 
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YIII. To FIND THE TALUB OF 28 ABnOI.BS, 

BuLE. — Qonvert the price of one to halfpence, to which add 
their sixth part, and call the result shillings ; it wiU he the 
price of 28. 

Ji, im dividing la^S, ihero be a npMUidier^ Rouble it^.and xt will be 
pence. 

The j>rioe of 28 may also be easily obtained by oiJonlating separately 
the pnoe of 92 voA tlie priee of 16, and adding tberesuliB. 

Since -88 artiales are eqoaft io 2& articles and one-oisth part of 2if ^e 
price of 28 artides may easily tie obtained UomHnd jwioe of 2^. 

Exercises, — ^What is the price of 



28 at Qid. . 


Ans.XO 7 


7 


28 at Os, ^<L 


AnR.£l 2 


2 


:28 » 2d 


. " 4 


9 


28 <r 0«. lOiif. 


» 


1 4 


€ 


58 IT jBJdl. 


» 8 


9 


28 <r Off. llfd 
28 ir U. lid. 


» 


1 7 


5 


:28 » ^. 


.IT 10 


6 


m 


1 11 


^ 


28 » $: d . 


-r 12 


8 


28 <r U Bd. 


u 


1 15 





28 >f 6|dL 


. lo 


9 


28 IT U. 4^^/. 


» 


1 18 


•6 


28 « 7id.. 


" 17 


6 


28 <» Iff. 6|dL 


m 


2 8 


2 


28 !» 8:^ 


.IT 19 


8 


28 <r 2ff. Sdl 


It 


8 8 






IX. To FIND THE VALUE OF 112 ASTIOLEB. 

Bttie. — ConTert the price of one to iforthings, to^^i^udi'add 
a sixifh j)ai!t of itself ; ihen double the right->hfHcid %are of the 
sum for shillings, and the remaining figures will be pounds. 

ITofet^^me may pediaps dbid it ain^der <to .oaknlate in the IdUow- 
ing manner : Since 112^ one penny is 9ff. 4kiv <u2d 112 9^ a ^rtfxing 
is 2ff. 4i2.-; to find the yalae of 112L multiply 9ff. ^d, by the number <» 
pence in the prioe of one, to whicn add 2ff. 4({. for I farthing^ i$» 8tf. 
for a halfpenny, and 7ff. for 3 farthings, in the price of one. 

Anottier meihod of «aloidating the jirioe of 112, the number of lbs. 
in a tmt, is tjoA. the price of 96 by Bide iy.,.and the pnoe (tf 16hy 
Bnle TI[., and add than together, 4lince 112 n96 + 16. 

Exercises, — ^What is the price of 

112 at lid, 
112 ff 2|</. 
112 rr ^. 

112 If md, 

112 >r .^d, 

112 n ^d, 

112 I, 7,i ■ 

U2 i> 



Ans.£0 16 


4 


112 at Off. ^<1 ATm.£4 11 


If 1 1 





112 rr <lff. lOid ^ ^ 18 K) 
112 1, Off. ll|<f. f. 5 5^ 


.r i 8 


.0 


» 1 16 


.<» 


112 f. Iff. lid: «f 6 6^ 


.. .g 9 





112 rr Iff. ^id, ^ 7 U 10 


«• .3 


8 


112 ff Iff. ed, ^ 6 8 10 


!» .8 10 





ai2 ill 2ff. 9dL .If jys 8 ^ 


" ^17 


,D 


112 .<r 8ff. 8d: # J^ 4 .0 
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SLBllSirrS OF AltlTfiinBTIO. 



X. To FIND THB VALTJB OF 100 AbTICLBS. ^ 

Rule.— Conyert the price of one to furUiixigs ; double tibu^ 
tight-band fig^are for shillings, and the other figfures will be 
pounds, to wmch add as many pence as there are farthings ix| 
the price of one. If there be shillings in the price, take £5 for 
every shilling in the price of one. 

Convertiiig the price of one to farthings, and doubling the zi^tr> 
band figmoTor shillings, kc, gives, hy Bule IV. p. HI, the price of 96; 
and it is plain that citing the farthings pence gives the valoe of i,h9^ 
96 + 4 = 100 ; hence the Bole. 



JExerdaes. — What is the price of 



100 at 

100 

100 

100 

100 

100 

100 



It IfdL 

» 2id. 

I. Sid, 

n i\d. 

n Bid. 

n 6K 

• 7id. 



Ans. £0 14 



1 
1 
1 
2 
2 
3 




11 
17 

7 
16 

2 



7 
10 
3 
6 
11 
3 
6 



100 at Os. Sid. Ans. £3 12 11 



100 
100 
100 
100 
100 
100 



Os. 9id. 
08. K 
Is. h 
Is. B^d. 
Is. 7^. 
Is. lOd. 



3 19 2 

4 9 7 

5 10 5 

7 8 9 

8 2 6 

9 3 4 



XI. To FIND THB TALUB OF 365 ArTIGLES. 

Bulb. — Take as many times £18, 6s. as there are shillings 
in the price of one, as many times £1, 10s. 5d. as there are 
pence, and as many times 7s. 7id. as there are farthings. 

Or, take as many pounds as there are pence in the price of 
one, and as many bs. as there are feurthings, to which add its 
half and the value of 5 articles ; and the sum will be the price 
of 366. 

Sinoe 365 = 240 + 120 + 5, and that 240 is the nmnher of pence in a 
ponnd, and 120 half the number of p^ioe in a pound, it is evident that 
365 at Id. each will come to £1, lOt. 6d., and that 365 at Is, each 
comes to £18, 69. 



Exercises. — ^What is the price of 



865 at Os. 2yt. Ans. £3 16 



365 
865 
865 
865 
865 
865 



Os. Sid. 
Os. Bd. 
Os. 7id. 

Os. 9y. 

Of. lOid. 
Is. Id 



0^ 
0| 

1 



5 14 

7 12 

11 8 

14 1 

15 19 4i 
19 15 5 



8 



365 at Is. id. Ans. £24 6 8 



365 
365 
365 
365 
865 
865 



Is. Bd 
Is. 10^. 
2s. Id 
2s, Sd. 
3s, 2d. 
3s,l0d. 



30 8 4 
84 4 4i 
88 5 
48 13 4 
67 15 10 
69 19 2 
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XII. To FIND TRB YALUB OF did ARTICLES. 

^ Bulb. — Call the pence in the price of one, pounds, and the 
f^jMnsB, 5j., whicn increase by a fourth oz itself, and the 

S' rice of a dozen, and the price of one ; and the result will be 
le value of 818. 

Or, multiply £1, 6<. Id, by the number of pence in the price of 
one, to which add as many times 6«. 6^<L as there are fiurthings in 
the price of one. 

The nmnber of work-dasrs m a year, 313, iss240+6O + 12 + l, and 
60 it the fourth part of 240; henoe the rale. 

ExerdtM, — What is the price of 



813 at 


id. 


Ans. 


£2 12 


2 


813 at U. 


2d. Ans. £18 5 2 


818 IT 


^d. 


If 


4 11 


8} 


818 ff U. 


4(f. 





20 17 4 


318 1 


bd. 


H 


6 10 


5 


818 » l8. 


Id 





24 15 7 


S18 » 


e^d 


M 


8 9 


^ 


818 IT U. 


lOd. 





28 18 10 


dl8 IT 


Hd 





10 2 


1* 


818 28. 


Sd 





85 4 8 


dl8 IT 


^d 


It 


H 1 


8* 


818 28. 


Bd. 





41 14 8 


813 n 


lid. 





U 6 


11 


813 » 8«. 


id 





52 8 4 


1 


Hid 


m 


15 6 


H 


818 4«. 


Id 





63 18 1 



XIII. To FIND THB PRICB OF ANY NUMBBR OF ARTICLES AT 
AN EYBN NUMBBR OF SHILLINGS BACH. 

RuLB. — Multiply the number of articles by half the number 
:€f shillings in tne price, then double the right-hand fi&fure 
- of the product for shillings, and the remaining figures wul be 
pounds. 

When the price of one exceeds a pound, it will generally be best to 
oaleolate br tne rule for the excess of the price above one pound, and 
to the result add as many pounds as there are articles ; and when the 
, price exceeds any number of pounds, to calculate for the excess above 
the pounds by the rule, and for the pounds separately, and add the 
results. 

When the price of one article is an even number of shillings, we may 

;take half the even number of 8hillin|^, which will be a more easy 

multiplier than the whole price, but this product will evidently be the 

number of 28. in the price of tiie whole, the tenth part of which will 

be the answer in pounds. 

Exercises. — What is the price of 



88 


at 


i8. 


Am 


1. £6 12 





54 at 228. 


Ans. 


£59 8 





47 





85. 





18 16 





67 825. 





107 4 





59 





65. 





17 14 





74 245. 





88 16 





75 





12*. 





45 





85 265. 





110 10 





91 





165. 





72 16 





94 285. 





181 12 





105 





18<. 


a 


94 10 





108 805. 





154 10 





126 





145. 





88 4 





182 845. 





224 8 





189 





205. 





189 





147 i<r 425. 





808 14 
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XIV. To FIND THE FBICE OF ANT NUMBBB OF ARTICLES 
WHEN THE PHICE OF ONE IS AN ALIQUOT FART OF £1 
OR li. 

Bulb. — ^Take the same part of tibie nnaober of articles that 
lihe price of one is of a pound or a shilling, aad tike ottotient 
wiU^ the answer in pounds or shillings. 



Exercises* — ^What is the value of 



54 at Ss. id. Ana, £9 



M at 10«.MAn8.£26 10 



36 


a 


28, 6d 


n 


4 10 





64 


«r 


U, 4(f. 


tf 


4 


5 4 


68 


If 


45. Od, 


n 


13 12 





76 


tf 


U,Zd. 


H 


4 


15 


106 


n 


l8,Sd. 


w 


8 16 


6 . 


89 


tf 


08. id. 


tl 


1 


9 8 


120 


n 


28, Od, 


H 


12 


o; 


126 


II 


0s,3d, 


tf 


1 


11 6 


140 


.11 


68. 8d 


It 


46 13 


4- 


255 


tf 


08, 6d, 


ft 


6 


7 6 


135 


■n 


i8.0d. 


,v 


27 





343 


a 


(k.iyi. 


tf 


.2 


2 lot 


148 


n 


58, Od, 


w 


37 


o: 


485 


u 


08. 2d. 


U 


4 


10 



XV. To OALCULATB THB INTEREST OF ANY SUX AT 5 PJ» 
CENT. FOR A YEAR. 



BiJLE. — For every .|)oinidaa tiie fXBmcHJpal take one shilling^ ; 
and for low.er denommations in tote jirineipal, take the same 
part a£ a shilling that the lower denamination is of a pound. 

Bince '6 per cent, means £5 of interest for £1D0, that i^ lOOs. for 
£100, it is plain that the intecest or commifwion on angr sum at 5 per 
cent, is just as many shillings as there are potmds in the given .smn; 
hence the Biule. 



JUxerokest — Find the int^fefitibr one jear 


at 5 per 


cent. c$ 




£49, 05. 0<;.Ans.£ 2 9 


£ 58, 5s. 


0d.Asi&.£2 13 


8 


87, e». Od. V 


4 7 


93, 10s. 


Od n 


4 18 


6 


123, lOs. Od n 


6 3 6 


118, 16s. 


Od, II 


5 16 


9 


135, 15s. Od: // 


6 15 9 


146, 7s. 


ed « 


7 6 


H 


156, 6s. Sd If 


7 16 4 


164, 12s. 


Od u 


8 4 


7} 


186, lU 8rf. II 


9 5 J 


191, 10s. 


Od, fi 


9 11 


6 


210, 17s. 6rf. II 


10 10 10} 


224, 18s. 


id, f 


U 4 11 


234, 3s. id II 


11 14 2 


486, 28, 


Od. II 


24 6 


H 



XVI. To FIND THE Interest of any sum at 5 iper cent. 

F^R ANNUM FOR ANY NUMBER OF MONTHS. 

BuLB» — ^Take one penny for every pound in the prinqpal, 
and one fartMng for .every £s., which multiply hy the number 
of months for whioh the interest is required, and dhie result 
win he &ie answer. 
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When the rate of interest or cornmiairioa, is 2J per cent., it qmi be 
calculated as above by first taking half the |;iven sum, and them calcu- 
lating by the rule; or the interest or oommission may first be 
calcmated at 5 per cent., and then its haS taken for the Answer at 2^ 
per cent. Interest at 5 per cent, is equal to Id. per pound f dr a month. 



£xercises. — ^What 

monthf. 

£ 64, Os. for 3 

65, Os, ti 4 

78, 08, » 2 

. 87, 10«. » 8 

91, 15». ff 10 

105, 10s. » 5 

67, 105. » 1 

75, 16«. f 4 



is the interest, at 5 

Answer. 
£0 13 6 
118 
12 2 

2 18 4 

3 16 5 
2 3 
5 
15 8 



7i 



£ 87, 
98, 
109, 
145, 
149, 
168, 
150, 
180, 



per cent, per amiiim, of 

Answer. 
£2 10 10} 
2 9 3 

4 2 3} 
^ 18 41 
Z 2 Z\ 

5 8 10 
1 17 7i 
5 5 



58. for 7 

10s. « 6 

15s. i» 9 

lOs. >» 11 

10s. tf & 

5t. » 8 

lOs. n Z 

Oe, tf 7 



XYII. To FIND THE ImTBBEST, COMMISSION^ BbOKEBAGS; 

Gain^ &;c., at akt bate per ob^vt. 

^triE.— Convert the shillings and fence of the principal, if 
tmy, to the decimal of a pound by Oule HL, p. 139; then 
multiply the vesult by the xate per cent^ and remove the 
dedmaf point two pkces to the left, which will .give the 
.answer in pounds ana decimals of a pound ; the decimals in this 
result, valued by Buleiy.,p. 141, wul give the jhiUings, pence^ 
and farthings in the answer. 

Hha Ebason <of "this rule is dbvious. 

ExerdBes. 

Find the interest, commission, brokerage, gain, &c., on 

Answer. 
£12 
12 
11 6 

16 14 9i 

17 6 9i 
3 7 

26 5 
A2 10 



ngf onit. 

£ 50, 10s. at 3 

64,155. // 4 

74, 10s. 

88, 5s. 

92, 10s. 
105, 16s. f 
127, 10s. f^ 4^ 
140, 10s. ft 2^ 



6 
2 

7 



Answer. 

£1 10 3i 

2 11 9J 
4 9 4| 
1 13 3^ 

3 4 9 
7 8 0} 
^ 14 9 
8.10 ^ 



£150, Os. at 8 

160, Os. /' 7^ 

174, Os. /^ 4 

186, Os. tf 9 

204, Os. n Si 

225, Os. If li 

260, Os. ff lOJ 

.340, Os. -0 X2i 






2* 



6 






XV III. GTVEN the cost trice ATID the bate of GAUTy TO 
FIND THE BELLING JPBICE. 

aRcle. — To the cost price add the same a>avt of itself that 
ihe gain is of £100, or of tfiOL, or cif Is^ and^ som ^wiJl foe tiie 
.Mlling price which will^ve that gain. 

For the aliquot parts of 100,«w Ule p. 161. 



Ans. j£0 15 


n 


>» 13 





9 


4i 


19 


H 


1 1 





16 


11 


17 


e 


f^ 8 4 


0' 



lis BLBUENTS OF ARITHMBTIC. 

Exercises, — Find the selling price of the following : 

Cott Price. Bate of Gain. SelMng Price. 

£0, 12«. 6d 25 per cent. . 

0, 105. \0d. 20 <r ... 

0, 85. 4dl 12^ # ... 

0, 155. 6dl 25 If . . . 

0, 155. 9dl 83^*/ ... 
Oy 145; 8d 2</. per shilling, . ■, 

1, 55. Od, 28, per pound, 

2, 85. 0(f. ^ of the buying price, . 

Most of the previous rules may easily be inverted, and thereby 
^e number of exercises doubled; as, for example, to fin4 
the price of one, when the price of a dozen is given, we will 
evidently have the following : 

Bulb. — Call the shillings in the price of one, pence^ to which 
add as many farthings as there are threepences in the price of a 
dozen, and the sum will be the price of one. 

Again, let there be given the price of a pound avoirdupois, to 
find the price of an ounce ; or the price of a yard, to find the price 
of a nail : by inverting Bule Vn. p. 112, we will evidently have 
the following for finding the price of an ounce or a nail : 

Bulb. — ^Multiply the price of 16 by 8, and call the shillings iii' 
the product, yar&tn^5, and this will give the price of one; which 
will be the price of an ounce if the price of a pound be given, or- 
the price of a nail if the price of a yard be given. 

In the same manner may many of the other rules be inverted, 
and the exercises given under tiie rule will easily be accommo- 
dated to the inverted rule. 



Miseellaneoiis Exercises, to be solved Mentally. 

1. Change to decimals * ^, \, }» f, • . Ans. *5, *25, *75, *625. 

2, H " h h h t\» • -A-ns, -8, -2, -714285, '36. 
8. Find equivalent fractions to }, f> ^ f , and ^, having a common 

denominator 12, . . . Ans. •^ •^, i^, -fy, and 4f • 

4. If i of a ship be worth £200, what is the whole ship worth? 

Ans. £1600. 

5. Change the fractions i%, H, }t, and -j^, to their lowest terms, 

Ans. ^ i, f , and ^. 

6. If the VV of a number be 84, what is the whole nimiber ? Ans. 187. 

7. If the f of a number be 25, what is its product by 8? Ans. 120. 

8. How often does 80 contain the } of 8 ? . . Ans. 5 times. 

9. Whatis thef of jof 120? Ans. 75. 

10. A man gave away Ss,, which was \ of the money he had ; how 

much had he ? Ans. 155. 

IV. If from one pound there be paid ^ of ^, and then i of f ; how 
much wiU remain ? Ans. 135. Sd, 

* Bee Deoimals, p, 135. 



RATIO. 

.Ratio is a word used to express the comparative xnagnitade 
at two numbers or quantities of the same kind, or how many 
times the one number or quantity contains the other. 

^ Thus, if one field contain 9 acres, and another 8 acres, we find 
^^t 9 acres contain 3 acres three times ; the ratio of 9 acres to 8 
a^res is therefore three. Again, since 4 shillings is the one-half 
of 8 shillings, the ratio of 4 shillings to 8 shillings is one-half. 

The two numbers are called the terms of the ratio : the first, 
the antecedent ; the second, the consequent. Thus, in the ratio 9 to 
3, the first term, 9, is the antecedent; the second, 3, is the 
consequent. 

Batio^ being just another name for quotient, is expressed by 
writing the numbers in the form of a fraction ; the antecedent 
for the numerator, and the consequent for the denominator : thus, 
the ratio of 9 to 8 is expressed by f , the ratio of 4 to 8 by |. 

-'The ratio of two numbers is also sometimes expressed by 
placing a colon between them : thus, the ratio of 9 to 3 is expressed 
by 9 : 3. 

A number that does not refer to any particular kind of unit is 
called an abstract number : thus, 9 is an abstract number. 

A number that denotes so many of some particular kind of 
unit is called a concrete number: thus, 9 acres is a concrete 
number. 

Now, though the terms of a ratia are concrete numbers of the 
tame denomination, the ratio itself is an abstract number, whole 
or fractional. 

When both the terms of a ratio are multiplied, or both diyided, 
by the same number, the ratio is not altered. 

This is yery obyious, since it is only multiplying or dividing 
the terms of a fraction by the same number ; which does not alter 
its value (p. 81). Thus, the ratio f = f, and the ratio i = i. 

Exercises. 

1. What is the ratio of 12: 5? .... Ans. 2{. 

2. It « 234:15? .. . # 15f 

. • . " "Jt* 
... . '^ 12. 



8. 


w 


m 


19:37? . 


4. 


» 


n 


625:23? 


5. 


If 


» 


1728 : 144? 


6. 


m 


« 


18:24? 



PEOPOETIOK 

Proportion, in Arithmetic, denotes the equahty of 
two Ratios. 

If two Ratios are equal ; that is, if the two numhers forming the 
one Ratio are of the same comparative magnitude with regard to 
each other, as the two mimhers forming the other Ratio, £e fimr 
numhers which compose these Ratios, taken in order, make » 
Proportion, 

The first and fourth terms of a proportion are called the 
extremes ; the second and tkirdj the means. 

Thus, since tbe ratio of I2s. to 6«. is 2, and the ratio of 8 yards 
to 4 yards also 2, the ratios are equal, and the four numhens, 12, 
6, 8, 4, make a proportion, which is written thus— 12 : 6 : : 8 : 4 ; 
or thus, 12: 6 = 8:4, and is read, 12 is to 6 as 8 is to 4. The 
numbers 12 and 4 are the extremes, 6 and 8 the means. 

In any proportion, if the first term is greater than the second, 
equal to it, or less than it, the third term is also greater than the 
fourth, equal to it, (ff less than it. 

For, the ^^ =^^» ^^'^^ ^ *^® ^"* ^ greater than the» 
second, the first fraction is greater than unity, therefore, the 
second fraction is also greater than unity : hence its numerator, 
which is the third term, must be greater than the denominator^ 
which ^44tiie fourth term; and ia. the same way when equals 
equal ; an^>«hen less, less. 

In a PropOTtson, the first and second terms must express things 
of the same kind ; ^us, if the first is yards, the second must also 
be yards ; the third a^fourth must also be of the same kind. 
There can be no comparisbai between things that are not of the 
same kind, as, for instance, be1f.ween yards and minutes. 

When four numbers are in pr^Kortiaii, tbtprotket af^ extremes 
is equal to the product of the meoMa.^^-. 
For, take any four numbers in propd^on, as 6, 9, 8, 12 ; Ihen 
6 : 9 :: 8 : 12 Pwptf. Smee6i»tto9as8istol2, fidmded 

by 9 must be equal i^8 divided by 12. I now 

, 5 __ 8 multiply each of tbesdw equals by 9 and by 

* • 9 "" 12 1^ ™<* «!▼« 6 multnnlied by 12 equal to 

• fivi9-Qvo 8 muhqjlied by •; that Wvhe product of the 

..DAx^~<$xlf eztzemes is equal to ilieprodgiioi of the means. 

Prom this it follows that the product of the seOf ond and third 
terms divided by the first, is equal to the fourt»H. Por» since 
9 X 8 = 6 X 12, if each of these equals is dividVad by 6, we 
gefc9x8H-6 = 12. \ 

Hence, if the first, second, and third terms of a Prc*portion are 
given, the fourth can be found, by multiplying the sJlecond and 
third terms together, and dividing their product by the Wrst. 

It is on these principles that the Rule termed Y Simple 
-2^BOFOBxzoN is fimnded. 



SIMPLE PROPOETIOS. 



Simple Proportion id the Bule by which, when flaw 
nnmbeTa ore ^ven, we are erukbled to find a fourtli nnbun 



number. Hence it 



» also coUed the RotK o 



The question, If 10 yards of cloth cost £0, irhatvillSSn^ 
cost ? is a case of Simple Proportion. '^ 

Two out of the three given nnmtien, which ne alM ^^^ 
are alwaya of the Bamc kind — M, Ibr initancc, 10 jirli jH^ 



1. RCLE FOR STATi:*a,— 1. Write down u tlu (KMrffc 
three terms (which are all to be placed in one linni ft« .^^ 
whidi is of the same kind as the answer sought. ^^ 

2. C«iaidv. from the natare of the question, w 
r stunild be greater or leu t^aa the fldid'^.7 
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Example 1.— If 25 cwt. of sugar cost X75, how mndi irill 
16 cwt. cost at the same rate ? 

9n • 1 fi • • Tft PvpU, In this question, it is ohvions thttb 

JO : 10 : : 7o ^|jq answer will be in money ; therefore, . % 

Ip place £75 for the third term. Again, as 25 

450 cwt. cost £75, 16 cwt. will cost less ; I therefore 

75Q place 16, the less of the two numbers, for the 

-TTTTT^^r seoond term, and 25 for the first. I next 

2o = 5)1200 multiply £75 by 16, and then divide the pro- 

5)240 duct, £1200, by 25, and the quotient, £48, is the 

-z7q ^ answer required. 

JSTote, — ^The reason of the operation will also be obvious from the con- 
sideration, that since £75 is the price of 25 cwt, the value of 1 cwt. 
will be e^ual to the 25th part of £75— namely, £3 ; and as 16 cwt. will 
cost 16 times as much as 1 cwt, the price of 1 cwt., multiplied by 16, 
will give the price of 16 cwt = £48. 

Example 2. — K a man can i)erform a certain piece of work in 
28 days, working 9 hours each day, in how many days would he 
perform a similar piece of work, working 12 hours each day ? 

days. This is an examj^e of what is called 

12 : 9 : : 28 invtrae proportion, ^y the application of 

9 the rule, we work will stand as in the 

I2T252 margin. As in last ezunple, the reason of 

I tiie operation will be obvious from the con- 

21 days. sideration, that since the workman takes 28 

days of 9 hours : that is, 28 X 9 hours, or 252 

to complete the work, he must require 252 hours to finish a similar 

Siece of work ; and as he now works 12 hours a day, therefore, 252, 
ivided by 12, wOl give the number of days ; that is, 21 days. 

Example 3.— If 4 cwt 2 qr. 11 lb. of tobacco cost £26, 17*. ^d, 
how much ought to be paid for 2 cwt. 1 qr. ? 



4 
cwt qr. 
4 2 

4 

18 
28 


28 
lb. 

11 : 


4 
cwt qr. 
2 1 
4 

9 

28 


28 
lb. 




£ 8. 

: : 25 17 
20 

517 
12 


d. 


145 
370 




252 






6210 

4 




515 










24841 




24841 X 252 

• ^^^ - i» ■ ■ 


= 121 


Rfti 


W. / 


: = .£12. 


l.tit. 



515 "*"' ' ♦-"516- 

In this example, the question is stated as before. The third term, 
being a compound number, is converted to farthings, the lowest deno- 
mination it contains ; the first and second terms, bein^ also compound 
numbers, are converted to pounds, the lowest denonunation that the 



8Ilf PLB PROPOATIOV. : 123 

•JDUtaans. The seoond and third temui are then inidti^Ked 
together, and their product divided by the first, and the cj^wment, 
12155, is farthings, tieii^ that denomination to which the third term 
^i^ converted, llie 12166 farthings are then ooni«rted to pounds, and 
ihe asnsw^ reqtiired is £12, 139. 2%d, •^. 

!^' Contractions op this Rule.— The working of the 
flieations may often be much shortened as follows : 

* Divide the two first terms, or the lirst and last terms (but 

liever the second and third) by any number that will divide 

both without a remainder ; then proceed according to the rule, 

with the quotients, instead of the original terms, whidi arjB now 

sold to he cancelled — a stroke being drawn across them to 

indicate this. 

■ *I!be eanoelling does not alter the relative proportion between the 
two terms, because both have been divided by the same number, and 
the answer to the question will be the same as if the original terms 
had been employed ; whilst, from the terms having been lessened, the 
^dilations are more easily performed. 

Example 1. — K 15 yd. cost £9, 1^5., what will 65 yd. cost? 

Here the first two terms are 



ry*. yd. 


£ 


8. d. 


iS- : -SS- : 


: 9 


12 


:'3 11 




11 



divided by 5, and the quotients 

employed instead of the original 

QViTT^ — rn — A terms, which are cancelled. 

d;iuo IJ u ggg jj^^ ^ ^ ^j^^ multipUca- 

' - ^35 4 Afu. tion of the third term, p. l2l. 

* Example 2.— If 6 lb. cost jEI, Is. 6c?., what will 45 lb. cost ? 

Here the first two terms are 



lb. 


lb. 


£ 8. d. 


•e- : 


46- : 


: 1 7 6 




9 


9 



divided by 5 ; and the^r«^ being 

thus entirely cancelled, all l^t 

^To — n — a ^ ^ necessary is to mtUtiply the 

*l^ 7 b An8. third term by 9, the cancel of 

the second. 

Example 3. — If 34 yd. cost £i, 8s., how much will 11». purchase? 

£ *• *• y^- Here the first two terms are 

4 8 : 44 ;: 34 divided by 11; and the secxmd 

20 being thus entirely cancelled, it 

-QQ 8)34 ^ .^^ necessary to divide the 

Q —-:, , , third term by 8, tiie cancel of the 

8 4i yd. Aru. first. 

Example 4.— If 7 yd. cost 28s., how much will £5, Ss. purchase? 

26- * 5 8 'i %' Here the first and last terms 

A ' on * ^^^^ divided by 7; and the last 

. being entirely cancelled, the 

4)103 second is divided by 4, th^ 

25iyd, Am. cancel of tha^i?^ 



pd. 


yd. 


8. 


^ : 


26 : 


: m 




4 


4 
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Example 5. — If 7 yd. cost 28s., vhat will 26 yd. cost ? 

Here the first and last terms 
are divided by 7 ; and the first 
being entirely cancelled, 26 is 

-=777 «- * . moltiplied by 4, the cancel of 

104 = £6, 4«. iin». the laat. 

Exercises. 

1. If 14 lb. of rice cost 6«., how much will 56 lb. cost at the 
same rate ? Ans. 24s. 

2. If 72 yd. of broad cloth cost £64, what will be the price of 
9 yd. ? Ans. £8. 

3. If 16s. buy 18 yd. of cotton twist, how much cotton will 
48s. buy ? Ans. 54 yd. 

4. How much wine may I buy for £396, when 68 gallons cost 
£51 ? Ajds. 528 gal. 

5. If 84 lb. of soap cost 49s., how much will 36 lb. come to at 
the same rate? Ans. 21s. 

6. Bought 27 yd. for £11, how much will £44 buy ? 

Ans. 108 yd. 

7. How many acres of land may be rented for £63, if the rent 
of 364 acres be £546 ? Ans. 42 ac. 

8. If 54 workmen can do a piece of work in 28 days, how many 
men could have done the same in 18 days ? . Ans. 84 men. 

9. If 39 men can perform a piece of work in 275 days, in what 
time would 148 men have performed it ? . . Ans. 75 days. 

10. How many boys could be maintained on £5220 for a year, 
when the annual maintenance of 16 boys cost £464 ? 

Ans. 180 boys. 

11. How much will a man's wages amount to in 146 days, 
when his wages for 365 days are £35 ? . . . Ans. £14. 

12. If 24 yd. of tartan cost £6, what will be the price of 764 
yd. at the same rate ? Ans. £191. 

13. If 17 yd. of Orleans cloth cost £1, 9s. 7jrf., how much would 
85 yd. cost at the same rate ? . . . Ans. £7, Ss. \\d, 

14. If 37 yd. 2 gr. of linen cost £4, 17s. Sd., how much should 
I pay for 98 yd. ? . . . . Ans. £12, 14s. 1 Jrf. ^. 

15. What ought I to pay for 6 cwt. 1 qr. 6 lb. of tea, when 
31 lb. cost £7, 15s. ? Ans. £176, 10s. 

16. If 95 yd. of cloth cost £106, 18s. 5^^., how much will 5 yd. 
cost at the same rate ? ... Ans. £5, 12s. Q\d. -^. 

17. If 47 yd. of velvet cost £84, 10s. 3^., what will 117 yd. 
cost? Ans, £85, 18s. 5ic?. 

18. If 41 hogsheads of wine cost £287, 2s. 6^., what will be 
the price of 33 hogsheads at the same rate ? Ans. £231, 2s. oyi, 

19. How much sugar maybe bought for £45, lis. 3tf., when 
the cost of 6 cwt. 1 qr. 12 lb. is £18, 4s. 6(/. ? 

Ans. 15 cwt 8 qr. 16 lb. 
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20. If 14 lb. of iron cost 35. 7^., how much iron may I purchase 
for £21, 4s. 1^. ? Ans. 14 cwt. 2 qr. 14 lb. 

21. What is the price of 8 pieces of scarlet, each 57 yd., when 
76 yd. cost £72, 3«. iid, ? . . . Ans. £162, 7». S^d, i. 
^ 22. What is the price of 5 boxes of tea, each containing 37 lb., 
at £4, 13». 9J</. for 17 lb. ? . . . Ans. £51, Os. lO^d. ^ 

23. How much will 41 yd. 2 qr. amount to at £22, I7s, Gd. for 
25 English ells? Ans. £30, 78. 6J(/. f|. 

24. If the rent of 82 ac. 8 ro. 20 po. be £241, 17«. 2^., how much 
will the rent of 10 ac. 1 ro. amount to at the same rate ? 

Ans. £29, I85. S^d, ^. 

25. What is the price of 56 cwt. 8 qr. 14 lb. of sugar at 15«. 4^. 
for 18 lb.? Ans. £272, 1«. 0|d 

26. What is the value of 126 cwt. of oatmeal, when 21 cwt. 
cost £19, 58. Sid,? .... Ans. £115, 11«. lO^d. 

27. Wliat is the price of 7 cwt. 3 qr. 18 lb. of sugar at 4«. 4^. 
for 11 lb.? Ans. £17, 12«. 4irf. ^. 

28. What is the price of 15 cvt. 27 lb. of tea at £3, 78. 4^. for 
71b.? Ans. £821, 9«. lOJ^/. 

29. What is the price of 3 cwt. 16 lb. of iron at 7*. 1 d. for 17 lb. ? 

Ans. £7, 68. Qd. 

80. If 18 men can perform a piece of work in 28 days, how- 
many men could do it in a fourth part of the time ? Ans. 72 men. 

31. A servant's wages for 65 days amount to £3, 188., what 
will be the amount of his wages for a year? . Ans. £21, 188. 
* 32. If 7 bushels of wheat weigh 448 lb., what will be the weight 
of 3 pecks? Ans. 48 lb. 

33. If I pay £10, 48. 9d. of income-tax, being at the rate of Id. 
in the pound, what is my annual income ? . . Ans. £351. 

34. Bought 420 gallons of oil for £76, 108. 7^^., what was the 
price of 25 gallons at the same rate ? . Ans. £4, ll8. l^d ■^^. 

35.. If a person can perform a journey in 6 days, riding 9 hours 
each day, how long will it take him to perform the same journey 
if he rides 12 hours a day? .... Ans. 4^ days. 

36. A vessel has provisions for 15 days, but being obliged, by 
certain circumstances, to continue at sea for 20 days, to what 
quantity must the daily ration of 20 lb. be reduced to make the 
provision last during that time ? . . . . Ans. 15 lb. 

37. If 21 barrels of 32 gallons hold a certain quantity of goods, 
how many barrels of 42 gallons will hold the same quantity ? 

Ans. 16 barrels. 

38. If a man walk 7 miles in 2 hours 10 min., how many miles 
will he walk, at the same rate, in 4 hours ? . Ans. 12-^ miles. 

39. Last year 30 men reaped a farm in 27 days, how many 
must be engaged to reap it this year in 10 days ? Ans. 81 men. 

40. If I lend a friend £275 for nine months, how long must he 
lend me £1925 to return the favour ? 

Ans. 1 mo. 1 "w^^ \ ^^1 > ^t \.\\sia. 
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41. When 19 gallons of whisky cost £S, Is. 6d,, what qnantity 
may I purchase for j£243, 2«. ? . . . Ans. 572 gallons. 

42. How much wheat may I purchase for £996, 18«. l^c?., when 
68 qr. cost £185, 14«. 6<L? . . . . Ans. 365 qr. 

48. If 4 tons 6 cwt. of railway hars cost £89, 17«. 5^(/., how 
much must be paid for 1723 tons 1 qr. at the same rate ? 

Ans. £15976, ISs, 8$(f. ^. 

44. If 27 oxen are grazed in a field for 112 days, how many 
oxen could have been grazed equally well in the same field for 48 
days ? Ans. 63 oxen. 

45. If the soldiers in a besieged garrison have provisions suf- 
ficient fi^r 5 months at the rate of 20 oz. per man a day, how long 
will they be able to hold out when each man's allowance is 
reduced to 12 oz. a day ? . . . Ans. 8^ months. 

46. The rents of a parish amount to £1750, and a poor-rate is 
wanted of £98, 88. 9d, What must be the assessment per pound ? 

Ans. Is. lyi. 

47. How much cofibe may be bought for £12, ISs, syi. when 2 
lb. cost Ss, Hd. ? ... Ans. 1 cwt. 1 qr. 14 lb. -rfy. 

48. If 827 yd. of linen cost £43, 8*. 9d., how much will 287 yd. 
2 qr. cost at the same rate? . . Ans. £31, 10s. 11^ ^^, 

49. At the rate of £15, Is, d^d, for 23 gallons of wine, how 
much may be purchased for £210, Is. ? Ans. 314^^^ gallons. 

50. If the sixpenny loaf weigh 3 lb. 2 oz. when wheat is at 508. 
per qr., how much ought it to weigh when wheat is selling at 56s. 
per qr. ? Ans. 2 lb. 12-^ oz. 

51. If the quarter loaf cost 8^. when wheat is at 608. per qr., 
what ought to be its price when wheat is 498. per qr. ? 

Ans. 61^. ^. 

52. A bankrupt's effects are valued at £983, 128. id., and his 
debts are £1728, 128. 7J(/., how much will his creditors receive 
per pound ? Ans. Il8. i^d. ^^^Vr* 

68. If 52 cwt. 18 lb. of beef cost £158, Is. 8^rf., how much may 
be bought for £82, 78. 2^d. ? . . . Ans. 27 cwt. 17 lb. 

54. If a clerk has a salary of £72, 188. a year, commencing ou 
the Ist of January, how much will he have to receive on leaving 
his situation on the 25th of September? Ans. £53, lOs. G\d. ^. 

55. Sold 14 yd. 2 qr. 1 nail for £10, 158. id. from a piece 
of cloth which at first contained 28 yd. 1 qr., what is the value of 
the remainder at the same rate ? . Ans. £10, 2s. 4^. ^, 

56. What is the price of 56 packs of wool, each 114 stones, at 
£18, 178. 2Jrf. for 28 stones ? . . . Ans. £3160, 8«. 3d 

57. If 57 masons build a house in 108 days, in what time could 
64 masons have done it? ... . Ans. 9Q^ days. 

58. If a cistern of 230 gallons has a pipe which discharges 
5 gallons in a minute, and another has a pipe which discharges 6 
gallons in a minute, and if both cisterns are emptied in the same 
tune, how many gallons does this last cistern contain ? 

Ans. 276 gal. 
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59. If the carriage of 14 cwt. qr. 28 lb. for 65 miles comes to 
A certaia sum of money, vliat weight may I have carried 87 miles 
tar the same sum ? . • . . Ans. 24 cwt. 8 qr. 28 lb. 

The following method of working accounts in proportion 
will contribute much to the extension of the pupil's ideas of 
arithmetic. He ought to be required to solve several of the fore- 
going exercises in a manner similar to that employed in the 
Ibllowing examples : 

Example 1.— What is tlie value of 184 yd. of cloth when 16 yd. 
cost £5, lU,9d.? 

£5, lU. 9(L = 1841rf., .-. the price of 1 yd. = —^ ' 

d. H. « . 

.1. -1 ^.o. ^ 1841X184 1841X28 ,,*l,. f,i\^i 
/. thepriceofl84yd.= r^ = = 16421Js=64 5 1^ 

In this example, £o, 11«. 9d, is changed to pence; the result, 
1841d., is therefore the price of 16 yd. in pence ; lience the price 

d» 

of 1 yd. must be equal to -r^-, and the value of 184 yd. must be 

16 

equal to 184 times this last fraction; and therefore equal to 
d, d. 

1841 X 184 „, ,^, ^ .^ t o V* t 18*L><28 

75 : cancelling 184 and 16 by 8, we obtain ; 

lo J 

performing the indicated operations, we get 15421 Jd., which 

changed to pounds, is equal to £64, 5«. Hd, 

Example 2,^Jt 6 composiV>rs set up a work in 24 days, in what 
time could 9 compositors have done it ? 

6 compositors set up the work in 24 days. 

dftvii. 
.*. 1 «r w 24 X 6 

dn.vi. 

.-.9 w n • ^^- = 8 X 2 =: 16 days. 

In this example, 6 compositors set up the work in 24 days, there- 
fbre, it is obvious that 1 compositor would take 6 times as many 

dajrs. 
days ; that is, 1 compositor takes 24 X 6. Now, it is also obvious 

that 9 compositors would just take the ninth part of the time 

days. 

that 1 compositor would ; tiierefore — r — is the time required. 
Cancelling, we find the answer to be \Q Oia^i. 



COMPOUND PBOPOETION. 

Compound Proportion is the Rule employed instead of 
Simple Proportion, when more than three terms (usually iive) 
are given, to find the unknown quantity. 

The question, If 12 persons earn £30 in 25 days, how much 
\vill 18 persons earn, at the same rate, in 56 days ? is a case of 
Compound Proportion. 

The principle of the rule is the same as in Simple Proportion. 

In questions of Compound Proportion, one oi the given numbers is 
always of the same kind with the number required, and the others, 
taken W pairs, are also of the same kind. Every question in Com- 
pound Proportion may be resolved into as many questions in Simple 
Proportion as there are pairs of terms ; but, instead of working the 
simple questions separately, it is better to combine them into one. 
The answer will be found by the following rule, which depends on these 
principles, as will afterwards appear. 

RULES. 

1. Rule for Stating. — 1. Write down for the ^^tr^term 
that number which is of the same kind as the answer required. 

2. For the lirst and second terms, take two numbers of the 
same kind, and state them as in Simple Proportion, placing the 
greater and the less, first and second, or the reverse, as the case 
requires. 

3. Take other two numbers of the same kind with each 
other, and state them in hke manner, placing them directly 
under the preceding two ; and so on with any other pairs, till 
all the numbers are stated. 

II. Rule for Working. — 1. Reduce the numbers of the 
first and second terms to the same denomination, and if the 
tliird tei*m is compound, reduce it to a simple number, as in 
Simple Proportion. 

2. Multiply the numbers of the first term together : then 
those of the second term ; thus reducing the different numbers 
of these tw6 terms into a single quanti^ for each. 

8. Proceed with the three terms thus found, as in Simple 
Proportion. 

Note. — ^The terms may be cancelled, when practicable, on the 
same principle as in Simple Proportion. 
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Example 1. — If I give 16 men £45 for 28 days' work, what must 
I give, at the same rate, to 20 men for 85 days* work ? 

Here money being the answer re- 

16«« : 20m«. : : £45 T^^^^h written fw the l^ird 

no . QK. term : then 16 men and 20 men bemg 

_J»dv _a6d.j« terms of the same kind, 16 and 20 are 

] 28 700 written as the first and second, acooid- 

^ ^^ £ 8 d, ^ ^ ^® '^^ ^ Simi>le Proportion : 

Si )SI500( 70 6 3 .^ L'rSn'^il'J^SSi^^ 

tively below 16 and 20. The 16 is 
then multiplied by 28, making 448 for the first term : the 20 is next 
multiplied by 35, making 700 for the second : the three tenns, 448^ 
700, Slid 45^ are Ihen proceeded with as in Simple Proportion. 

Hie terms after being stated according to the Rule, may also 
be treated as follows : 

Draw a line, then write all the numbers on the left-hand column 
as fiEictors under the line, and all the rest as factors above it; 
cancel when possible ; the value of the resulting fraction will be 
the answer required. 

Example 2.— If 10 months' provisions for 180 boys cost £3760, 
what wUl be the cost of 12 monUis' provisions for 96 boys ? 

no. mo. £ 

10 : 12 :: 3760 



boys. boys. 
180 : 96 




1 32 £ £ 




4#x ^x876e-_ 12082 £ ,. 


d. 


10- X 480- "" 6)12082 





-*«■ 2406 8 
5 






PvpU, In stating this question, £3760 is put for the third term, 
being of the same kind with the number required — ^namely, money. 
I next take 10 months and 12 months, and say, for 10 months the pro- 
visions cost £3760, for 12 months the provisions cost m>ore; therefore^ 
12, the greater number, is placed for the second, and ten for the first 
term ; again, I take 180 boys and 96 b<^, and say, the provisions for 
180 boys cost £3760, the provisions for 96 boys cost less; therefore, 96, 
the less number, is placed as the consequent under the 12, and 180 for 
the antecedent under 10. I then draw a line, and place the numbers 
10 and 180 under it, and the others, 12, 96, and 3760, above, in the 
form of a fraction ; I then cancel 12, and 180 by 12, and place the 

auotient 1 above the 12, and the quotient 15 under the 180^ and dash 
he numbers 12 and 180. I next cancel 10 and 3760 hy cuttmg off the 
cipher from each. I then cancel 96 and 15 by 3, dash them, and write 
down the quotients 32 and 5. I now multiply together 32 and 376, the 
numbers not dashed above the line, and plaice the product 12032, which 
is pounds, above a new line, and indicate its division by 5, by writing 5, 
the only number under the line not dashed, below it \ iJasxL^KAssinssssis^ 
the division, I find the answer to be £24$^, %•• 
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ExanyDle 8. — ^If the carriage of 64 cwt. 2 qr. 7 lb. fbr 46 iltiiles 
be £1, 16a., what distance may 23 cwt. 1 qr. 16 lb. be carried &r 
£2, 6s. ed. ? 



ewt. qr. lb. lb. 
64 2 7 = 6111 
23 1 16 = 2619 


lb. lb. 
2619 : 6111 :: 


miles 
46 




£ ». d. 

1 16 0=:420d: 

2 6 6 = 646(/. 


d. d. 
420 : 646 




X 


679 


18 23 miles 
X-54frx4e^ 203021 


kA/VA/\Ai 


miles 


291 iO- 1466 

6 ft7KQ 



4365 

18871 
18095 



97 



776 



1466 



= A 



In this example, the compound numbers, 64 cwt 2 qr. 7 lb., and 23 
owt. 1 qr. 15 lb., are changed to the same simple denomination, 
namely, pounds, and the results stated as before : also, the compound 
numbers, £1, 158. and £2, 6f. 6(2., are treated in the same way. The 
working then proceeds as in the last example. 

If the terms of one proportion be multiplied by the corre- 
sponding terms of another proportion, the products will be in 
proportion. 

Thus, 6 : 9 :: 8 : 12 

4 : 11 : : 16 : 44, ure two proportions ; 
then will 6 X 4 : 9 X 11 :: 8 X 16 : 12 X 44. 

Aft jL 1A 

For fixna the first proportion ^ = i^> <^^ ^^^"^ ^^ second tt = 77 ; 
^ ^ 6X4 8X16 

'^^^^^ 9irn = i2ir44' 

that is, 6 X 4 : 9 X 11 :: 8 X 16 : 12 X 44. 

This last proportion is said to be compounded of the other two ; 
aad heoce the Bole of Compound Pbopobhom. 
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We now proceed to illustrate the Bole by the foUowiog 
example: 

If 12 men build 18 roods of a wall in 80 days of 9 hours each, 
how many days of 8 hours each would 18 men take to build a 
similar wall 52 roods long ? 

This question is resolrable into the three following simple ones : 

1. K 12 men build a certain length of a wall in 80 days, how 
many days would 18 men take to build the same length of wall ? 
For a moment, let the answer to this question be denoted by 
a days. 

2. K 18 men build 18 roods of a wall in a days, how many days 
would they take to build a wall 52 roods long ? Let the answer 
to this be denoted by 6 days. 

8. If 18 men build 52 roods of a wall in b days of 9 hours each, 
how many days of 8 hours each would they take to perform the 
same piece of work ? The answer to this is the number of days 

required ; denote it by c. 

men.men. days.dayii. 
The statement of the first question will stand thus, 18 : 12 :: 30 : a 

ro. ro. 
» » second » » 18 : 52 :: a : b 

hr. br. 
V V third tf 9 8 : 9 :: 6 : c 

Then, regarding the terms of the seTcral proportions as abstract 
numbers, and compounding them together, we obtain 

18 X 18 X 8 : 12 X 52 X 9 :: 80 X a X 6 : a X 6 X c; 

and striking out the common factors a and 6 from the terms 
of the second ratio, we have 

dnys. days. 
18 X 18 X 8 : 12 X 52 X 9 :: 80 : c 

„ 12 X 52 X 9 X 80 ^, x^ p A i i 

Hence — — ^ — = c, the number of days required. 

lo X lo X o 

The names being now given to the indicated operations, fomish 
the ride. 

Ezercifles. 

1. If 75 men cut down 45 acres of com in 4 days, how many 
acres will 108 men, working equally well, cut down in 25 days ? 

Ans. 405 acres. 

2. If 16 persons can be maintained for 60 days on £84, how 
much money would be required to support, in similar circum- 
stances, 96 men for 365 days ? . . . . Ans. je3066. 

3. If 18 compositors can set up 24 sheets in 8 days, how many 
sheets could 45 compositors set up in 14 days ? . Ans. 105. 

4. If 25 horses consume 8 bushels of oats in 8 days, how many 
bushels would 42 horses consume in 15 days, at the same ta.t<& ^^ 
living? Kt», ^1\\waioi3>^ 
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5. If 3000 copies of a book of 11 sheets require 66 reams of 
paper, how much paper will be required for 5000 copies of a book 
of 12^ sheets ? Aus. 125 reams. 

6. K 84 men mow 72 acres of grass in 15 days, how many acres 
wiU 96 men mow in 12 days ? . Ans. 65 ac. 8 ro. 12^" po. 

7. K 27 men build 54 roods of a garden-wall in 26 days, how 
many roods will 32 men, working equally well, build in 89 days ? 

Ans. 96 roods. 

8. If £100 gain £5 of interest in 12 months, how much interest 
will £750 gain in 42 months ? ... Ans. £131, 6s, 

9. If the freight of a ship of 130 tons for 8 months be £81, 
what would the freight of a ship of 21 6 tons for 7 months amount 
to ? Ans. £314, 0». l^d. -^ 

10. If £350 gain £7, Us. ed. in 219 days, how much interest 
will £100 gain in 865 days ? ..... Ans. £3f . 

11. If 10 horses plough 18 acres of land in 7 days, how many 
horses would be required to plough 171 acres in 85 days, at the 
same rate of working ? Ans. 19 horses. 

12. If a barrel of beer serve a family of 8 persons for 13 days, 
how many barrels will be required to serve equally well a family 
of 24 persons for a year ? .... Ans. 84tV ^&n^ls. 

13. If 236 men eat 160 qr. of wheat in 108 days, how many 
quarters will 76 men eat in one year and 67 days ? Ans. 206^. 

14. If a man can travel 860 miles in 12 days of 8 hours eadi, 
how many miles, at the same rate of walking, will he travel in 60 
days of 6 hours each ? Ans. 1350 miles. 

15. If 24 men can perform a piece of work in 16 days of 12 
hours each, in what time will 20 men accomplish a piece of 
similar work 4 times as large, when the days are only eight hours 
long ? Ans. 115^ days. 

16. If 320,000 bricks, 9 inches long, 5 inches broad, and 2^ 
inches thick, are required for the construction of a magazine, how 
many bricks, 12 inches long, 6 inches broad, and 3 inches thick, 
would be required for the same purpose ? Ans. 150,000 bricks. 

17. If 90 men can dig a trench 200 yd. long, 3 yd. broad, and 2 
yd. deep, in 6 days of 10 hours eacl^ in how many days of 12 
hours each will 50 men dig a trench 320 yd. long, 4 yd. broad, 
and 2^ yd. deep ? Ans. 24 days. 

18. If 18 men eat 155. worth of bread in 8 days, when wheat is 
selling at 54s. per qr., what value of bread will 54 men eat in 27 
days, when wheat is selling at bOs. per qr. ? . Ans. £18, 15s. 

19. If the carriage of 2 qn 7 lb. for 54 miles is 8a. lyi,, how far 
may 1 cwt. 8 qr. 14 lb. be carried, for £1, 7^. Od. at the same 
rate of charge ? ...... Ans. 51^ miles. 

20. A road-contractor engaged to finish 2} miles of road in 
84 days ; but after employing 60 men for 54 days, he found that 
they had only finished 880 yards ; how many additional men 
must he engage, so that the work may be finished within the 

prescribed time ? Ans. 872 men. 



SIMPLE PBOPOBTION 

IN FRACTIONS. 

In Proportion of Fractions, the questions are stated as 
in Integers ; but the several terms are reduced, multiplied, and 
divided by the Rules for the reduction, multiplication, and 
division of Fractions. 

The work may also be performed by converting the first and 
second terms to a common denominator; the fractions will 
then be proportional to the numerators of the new fractions. 
These new numerators may then be used instead of the 
original fractions. 

Exampk.'-Tf ^ cwt. of camphor cost X29|, how much will 
1| cwt. cost at the same rate ? 

£ 
n : If :: 29f 
8 8 6 



39 5 179 

8 8 6 

6 179 ^ -6- 8680 *, i' J*-^ ^, . 
•••8^^^89 = -86r = '^ ^ ll*i¥r^n,. 
8 

Pupil. In this example, I put £29f for the third term ; and as the 
answer will obviously be less than this, I put If for the second, and 
4| for the first term. I now change the several mixed numbers to 
their fractional forms, and then multiply the second term, f , by the 
third, If 0, and divide the product by the first, ^ \ or, what amounts to 
the same thing, I multiply by its reciprocal, ^ I next cancel 8 and 6 
by 2, and write the resulting quotients, 4 and 3, above and below 
them ; and then multiply those numbers that are not cancelled, and 
find the numerator of the answer to be 3580, and the denominator 35L 
This fraction is that of a pound, because tiie third tensL S& ^^'<Qsv^a.\ 
this, when valued, gives £10, 3«. ll|d. ^ iox t\x^ wqsw«?c TwojcJafc^ 
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Exercises. 

1. If } yd. cost £f^, what will be the value of ^ yd. at the same 

rate ? Ans. Qs, 8d, 

2. If 14^ yd. cost £2^, what will 5| yd. cost at the same rate ? 

Ans. 16«. 4d, 

3. What is the valiie of 5^^ acres of land, when 1-^ acres cost 

£5d,6s.6d.? Ans. £203, 8ff. 

4. What is the price of 6f yd. of velvet at Is. 6<L for } yd.? 

Ans. £2, 14«. 8^. f . 

5. If &|s. pay for 1 ^ lb. of tea, how much tea may be benight 

for £7^? Ans. 1 qr. 7Jf lb. 

6. If ^ of a ship is worth £475, IO5., what is the value of ^ of 

f I of her at the same rate ? . Ans. £6480, 17s. 9id, ^. 

7. How much will 8 cwt. 3 qr. of sugar cost, when 2«. J^d, is 

the price of 4| lb. ? Ans. £29, 85. 

8. What cost 3 chests of tea, each 3 cwt. 14 lb. at 5«. 7d, fbr 

li lb. ? Ans. £260, 11». lid, }. 

9. How much wine may be bought for £27, 155. 6d!., if 6^ gal. 

cost £7i? Ans. 23ii|f &^ 

10. If 13^ ounces avoirdupois cost £1|, what will 18f lb. cost at 

the same rate ? . . . . Ans. £40, 45. 6^ f . 

11. A silver cup weighs 1 lb. 7|- oz., find its value at the rate of 

75. 10^. for 1 oz. 2^ dwt. . . . Ans. £6, 155. id. 

12. What is the price of 24f English ells, when 5f yd. cost 

£7, 85. Hid.? .... Ans. £40, I65. lli^?.^. 

13. I gave £2f for If cwt. of lead, how much might I have 

purchased for £7^4^ at the same rate ? . . Ans. 4 cwt. 

14. If 5f cwt. of barilla cost £16, 45. 9^., how much would 

17^ lb. cost at the same rate? . . Ans. 95. l^d. f^. 

16. If a railway train, running at the rate of 27^ miles an hour, 
traverse a distance in 2^ hours; in what time will 
another running 22} miles an hour traverse the same 
distance ? Ans. 2^ hours. 

16. For every 4f miles that A walks, B goes 6^ miles. How 
long will B take to traverse a distance walked by A in 
7^ hours ? Ans. 6^ hours. 



DECIMAL FBACTIONS. 

Decimal Fractions are those which are written decimally 
in the same way as integers — the only difference being that a 
point is placed before the figures for distinction. They express 
tenths or combinations of tenths : thus — '3, three-tenths ; '47, 
forty-seven hundredths. The term is derived from the Latin 
wora decern, signifying ten. 

In Decimal Fractions, instead of both numerator and denom- 
inator being expressed^ as in Vulgar Fractions, the numerator only 
is written down, and the denominator is always understood to be 
either 10, 100, 1000, or some other combination of tenths, accord- 
ing to the number of figures in the numerator. 

If the numerator consists of 1 figure, tenths are meant, and the 
understood denominator is 10 ; if of 2 figures, hundredths are 
meant, and the denominator understood is 100, and so on ; the 
denominator being always 1, with as many nothings annexed as 
there are figures in the numerator : for example—-^ are written 
decimally '9 ; or ^ as -99. An integer with a fraction, as 3^^ 
is written thus — 3*9 ; the point [ * ] marking the separation 
between them. 

As in integers, a figure increases in value ten times by every 
removal to the left of the units' place, so in decimals, a figure 
decreases in value ten times by every remoyal to the right of the 
units' place. 

The first figure to the right of the point, or, as it is termed, the 
first place of decimals, expresses so many tenths; the second 
figure to the right, so many hundredths ; the third figure, so many 
thousandths ; and so on, according to the following table : 



•1 = 

•01 = 
•001 = 
•0001 = 
•00001 = 
•000001 = 



rory 

TmJff 

TxyWcF 

"nnj.TyTJxy 



or 


1 -tenth. 


•1 = 1-lOth. 


tt 


1 -hundredth. 


•12 = 12-iooth8. 


» 


l-thooMundtb. 


•123 = 123-ioooth8. 


It 


l-ten-thooMund. 


•1284 = 1234-l0,000th8. 





l-hund.-th4aa. 


•12345 = 12345-l0O,0UOth8. 


If 


1 -millionth. 


•123456 = 123456-i,000,oooth 



Decimals are read from left to right, as in whole numbers, 
beginning at the first figure after the point, and naming them 
according to the number of parts expressed by the figures ; thus 
— 6'375, is read five, and three hundred and seventy-five 
thousandths. 

The number 78*612 is read Seventy-eight, and five hundred 
and twelve thousandths; or more generally. Seventy-eight, 
decimal five, one, two, the local values of the figures beiu^ aln^^-^ 
imderstood. 
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Since 78*512 = y^^ it follows generally that a number, 
whether consisting partly of integers and i>artly of decimah, or 
entirely of decimals, is equal to a fraction having the ori^nal 
number considered as a whole number for its numerator, and for 
its denominator one with as many ciphers annexed to it as there 
are decimal places; hence the rules for operating on fractions 
may be applied to decimals. 

The annexing of nothings to the right of decimals does not alter 
or increase their value : thus *5 and '500 express the same value, 
because *5 bears the same proportion to 10, that *500 does to 
1000, each being equal to one-hfUf (^). 

It should be carefully borne in mind, however, that the prefixing 
of nothings to the kft of decimals decreases their value tenfold 
for every nothing prefixed: thus *! (■^) becomes '01 (-rizy) hy 
prefixing one nothing. 

Since the local values of figures in whole numbers and decimals 
are determined by the same number — ^namely, ten, all operations 
on decimals are performed in the same way as the corresponding 
operations on whole numbers. The only peculiarity lies in the 
pointing ofi'of the decimals. 

Exorcises. 

1. Express 8*37, -625, -0029, S-1416, 783*17, -000003, 16205, 
100*001, -063729, and 17*947, as dechnal fractions. 

2. Express W, im^ m^^y TxsMwsf \yW, T^zy, TJfh^^ 
■nyM,nj> and TMhsy ^ decimals. 

The pupil should place the decimal point at the top or middle of 
the figure, as in the foregoing examples, and not at the bottom, as 
it then indicates multiplication. 



SEDUCTION OF DECIMALS. 

I. To CONVERT A VULOAR FRACTION INTO A DECIMAL. 

Rule — 1. Annex as many nothings to the numerator of the 
fraction as will form a number greater than the denominator, 
and then divide this number by the denominator. 

2. If there is any remainder, annex to it more nothings, and 
then divide as before ; and so on till there is no remainder, or 
till as many decimals have been got as may be thought 
necessary. 

The answer must contain as many decimals as there have 
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been nothings annexed to the numerator ; if there are not as 
many afiter dividing, pr^ix the requisite number of nothings 
to the quotient. 

Example 1.— Convert ^iv to a decimal. 

266)700(-02734375 
512 

XggO PupU. In this example I require to add 

2792 two dpheis to the numerator, 7, before I 

obtain a number greater than the denom- 

880 mator, 256; I then divide 700 bv 256, and 

768 obtain the quotient figore 2. From the quotient 

2120 ^ point off two decimal places ; but as there is 

1024 ^^^ ^^^' ^ supply the deficiency by writing 

down a cipher on the left, and m this way I 

960 get *02. Affain, as there is a remainder, 18^ I . 

768 annex a cipher to it, and continue the division, 

as in whole numbers, until there is no re- 
mainder. Hence the decimal required is 
•02734375. 



1920 
1792 



1280 
1280 

Example 2. — Convert f to a decimal. 

6)6000 ^ ''his example, each remainder after the first is 

Q, 2, and hence the same quotient figure 3 is repeated 

•ooo continually. 

Example 8.— Convert ^ to a decimal. 

22)70081818 
66 



40 
22 

180 



In this example, after the first three figures, 

*318 of the quotient, are obtained, we ^et a 

176 remamder 4, which is equal to the first remamder, 

^Q and hence the same figures 18 will be oontinuiJly 

22 repeated in the quotient. 

180 . 
176 

4 
The Beason of the Bulb may be shewn in the followlDg way: 

70000 0000 
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It 18 OHLT BOMB VuLGAB FsACTioHS that admit of being exactly 
expresaed by decimals, as in Example 1, where, on dividing, the 
fraction terminates exactly in the decimal ; which is hence called 
a terminate m finite decimal. 

There are other fractions, as in Examples 2 and 3, which 
cannot be exactly expressed by decimals, as they do not ter- 
minate exactly; however, by carrying the division to several 
places of decimals, as 8383, &c., the difference between the 
decimal and the exact firaction becomes too trifling to be 
appreciable ; such dedmals are called interminate, 

Thb Tebm, Recubbiko Dbcihal, is applied to those interminate 
decimals in which the same figore or fignres are continually 
repeated ; they are called Repealing^ or, Circulating, according to the 
number of figures repeated. The part repeated is called the period 

A Repeating decimal is where the same figure is repeated, and is 
indicate by a dot placed over the recurring figure ; thus, *833, &c., 

is written as '83. 

A Circulating decimal is where two or more figures are repeated, 
and is indicated by a dot over the first and last recurring figures ; 

thus, '31818, &c., is written as '318, and '73925925, &c, as '73925. 

When we use the first three or four places of a decimal con- 
sisting of a large number of figures, instead of the decimal itself, 
the decimal thus abridged is sometimes called an approximate 
decimal. 

Thus, i = -3333, &c. ; ^. = -14286714, &c. ; ^ = -027343, &c. ; 
the decimals, -3333, '14285714, and -027343, are approximate 
decimals. The smallness of the error that we introduce by 
using approximate decimals, instead of the fractions from which 
they are derived, depends upon the number of decimal places we 
employ : thus, if we use '14 instead of \, the error is less than 
y^, since the true value is more than -j^, but less than -f\^ ; if 
we use -142, the error is less than ij^ i ^^^ ^^ ^^' 

In approximate decimals, the figure we stop at is ^nerally 
increased by 1, if the figure in the next decimal place is 5 or 
upwards: and to denote that the approximate decimal is less 
than the complete decimal, we sometimes annex + ; but to denote 
that it is greater, we annex — . 

Thus, in approximating to 3*1415926, if we retain 5 places of 
decimals, we write 3*14159+, denoting that the complete decimal 
is greater; but if we retain 4 places only, we write 3*1416—, 
denoting that the complete decimal is somewhat less. 

Exercises, — Eeduce the following fractions to decimals : 



1. ^, . . . Ans. '5. 

2. i, . . , ff -25. 

3. I, . . . «r -625. 

4. ^i, . . . " '21875. 



5. ^, . . . Ans. '75. 

6. ii, . . . tf -48. 

7. ^, . . r/ -0112. 

8. :f4^, . . . -r -0025. 
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». *» 


. Ans. •2U2807. 


18. A, . 


Ana. '1071428& 


10. /,, . 


. » -186. 


!*• rhvi 


. IT -0027585567- 


tl. f . 


ff •'2. 


15. A, . 


** -mm. 


12. 44, . 


. ' '86588461. 


1^» nhv 


. • -006998. 



II. To coMTBRT ▲ terminate Dboihal into ▲ Vulgar 
Fraction. 

RuLB.— Write the given decimal 88 the numerator, and for 
the denominator, write 1. and as many nothings as there are 
HgureB in the decimal : then reduce the fraction thus obtained 
to its lowest terms. 

JS^oramjD/e.— Reduce '625 to a rulgar fraction. 

1000 8 

Here the numerator is 625, and as there are three figures in the 
decrial, the denominator is 1000. 

The Reason of the Rule is obvious from what is stated at 
page 186. « 

Exercises, — Reduce the following decimals to vulgar fractions : 

17. -125, '824, -925, and '72875, . Ans. \, ^, {}, and i^g. 

18. '21875, •00112,'14875, and '7126, Ans. A» vh* tVb^ and 4J. 

19. -015625, '08125, '2125, and '1175, Ans. ^, M, ^ and ,'^. 



III. To CONVRRT A COMPOUND NUMBER (AS 2^. 6^.) TO 

THE Decimal of a higher denomination. 

Rule — 1. Convert the given sum, when compound, to its 
lowest denomination ; convert also one of the specified higher 
denomination to the same denomination as the other. 

2. Annex as many nothings to the former as will make it 
greater than the latter ; then divide the one by the other, 
continuing to annex nothing and to divide till there is no 
remainder, or as far as the division is wished to be carried. 

There must be as many decimals in the answer as there have 
been ciphers annexed. . 

Example 1.— Convert 2«. 6d to the decimal of a pound. 

Here 29. M. is reduoed to its lowest 
2j. 6(2i denomination, pence = 30, and one of the 

yn specified higner denomination, pounds, is 

_f also redncea to pence ^ 240; nothings are 

240)80000 then annexed to So, and the dividend divided 

'j£'125 Ant ^^ ^^' "^ three nothings have been 

annexed, there are three decimals in the 
answer, t 
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Exampk 2.-^OonYert 149. 7}dl to the decimal of a ponncL 

Since 14*. 7|A = 703/, and XI = 960/., therefore 14«. 7jflf. 
= £i%^; and this fraction, changed to a decimal, becomes 

£•7322916. 

The same lesult is obtained by proceeding as 

4) 3*00 in the mozgin. Change 3/. to the decimal of a 

1 o \ T.^KA AA penny by dividing by 4 ; then prefix the 7 to the 

IZ ) 7 75UUU Jecimal -75, and change the mixed decimal to the 

20)14'64583 decimal of a shilling by dividing by 12; and 

r lasthr, prefix the 14*., and change the result to 

£•7322916 the de<mnal of a pound by dividing by 20. This 

method is most easily learned from an example, 
and is generally more convenient than that ^ven in the Rule. 

Ezexdses. 

20. Convert 12*. 6d., 5*. ^d, and 6*. Sid. to the decimal of a 

pound, Ana. £•625, £'26, £-314583. 

21. Convert 17*. Sjd, 18*. 7^1,^ and 13*. 6d, to the decimal of 

a pound, . . . Ans. £'8739583, £'93125, £'675. 

22. Convert 3s. lOJcf., 19s. 9d., and 16s. Sd. to the decimal of a 

pound, .... Ans. £-1927088, £-9875, £'83. 

23. Convert 4dl, 6d., and Sd, to the decimal of a pound, 

Ans. £"016, £025, £08. 

24. Convert Is. 2d,, 8s. B^d., and 6s. 2^d. to the decimal of a 

guinea, . . Ans. -OSg., •164682539g., •296626984ig. 

25. Convert 2 oz. 14 dwt. 12 grains to the decimal of a lb. 

Ans. -227083 lb. 

26. n 2 qr. 17 lb. to the decimal of a cwt 

Ans. -6517857142 cwt. 

27. f 3 cwt. 8 qr. 8 lb. to the decimal of a ton, 

Ans. -1910714286 ton. 

28. » 16 lb. to the decimal of a cwt. Ans. -13392*85714 cwt. 

29. tf 1 ro. 10 po. to the decimal of an acre, Ans. -3125 ac. 
80. If 3 ro. 27 po. to the decimal of an acre, Ans. -91875 ac. 
31. • 365 days 5 ho. 48 min. 61 sec. to the decimal of a 

day, .... Ans. 865-24225694 day. 

To CONVERT Shillings, Pence, and Farthings into 
the decimals of a pound, the following is a convenient rule in 
practice : 

Beckon hcilf the number of the shillings as the first decimal ; 
thus, consider 12s. as -6 ; if the number of shillings is odd (as 13s.), 
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lil 



call the odd shilliiig 60, to which add the nuniber of fitirtliings in 
the pence and £&rthing8, increased by one, if they are 24 or 
upwards ; this sum will be the second and third figures of the 
dedmaL This decimal will never diflbr from the true dedmal 
by so much as a unit in the third figure, and will therefore nerer 
difibr from the given sum by so much as one farthing. 



J?:ramp&.— Convert 13«. G^d, into the decimals of £1, Ans. £'677. 

Here the half of 13s, is 6s,, and 1 over : the 6 is placed as the first 
decimal ; then the odd U » 60, and 6^. =26 + 1^ make 77, which 
ace placed as the second and third decimals. 

Thb BlABOir of the above process may be shewn thns : When the 
number of shillings is eom, the half of that number will obviously 
consist of one figue, and express so many teiv^ ol a pound ; and as 
1 farthing is the MOfeh part of a pound, and 900, increased by a 24th 
part of itself, becomes 1000, any number of farthings increased 
Dy a 24th part will expess so many thouumdth parts of a pound. 
When the number of shillings is odd, there will be a remainder of la. ; 
and as Is. » £^ m ^r^dv* •herefore, the last obtained sum must be 
ino'eased by 60, when there is a remainder of Is., to obtain the 
•thousandth parts required. 



«2. 7s. 6J. = -876 
88. 8s. 4J. = -166 
84. 4s. 6d. = -226 
B5. 18s. id, = -916 



Eaerdses. 

Z6, U8,9d. = -887 

87. 12s. 7d. = -629 

88. 14s. Sd, = -712 

89. 16s. 6d. = -776 



40. 19s. U 

41. Is. lOdl 

42. Os 
48. Os 



! Thd. = 
. Sid. = 



-954 
-091 
081 
•084 



IV. To FIND THIS TALVB OF ▲ DECIMAL OF ▲ GIVEN 
DBNOMIlfATIOBr. 

Rule— 1. Consider the decimal aa so many of the given 
denomination, and then reduce it to the next lower denomi- 
nation. 

2. Point off from the riffht of this lower denomination aa 
many fibres as there are in the given dedmal, and the 
tifiiirea that remain at the left, if any, expreas how many of 
tMs denomination the decimal contains. 

3. Reduce the figures painted off to the next lower denomi- 
nation 'j then point off aa before, and so on, to the lowest 
denonunation required. 

The figures that remain at the left, after each pointing ofif; 
with any remainder at the last, express the value of the ^veu. 
decimal 
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JBxampk 1.— Find the value of £*375. 



jeS75 
20 

7-600 
12 



Here £*376 is reckoned m £375, and reduced to shillings, 
7500. We then point off three figores from the right, as 
the decimal contains three figures, leaving 7«. ; then 
redudng to pence the figures pointed off, 600, making 8000, 
we again pomt off three figures, leaving 6d, The answer 
6*000 is thus 7«. 6(1. 



Example 2.— What is the value of '71285 cwt ? 



cwt. 
•71286 
4 

2-86140 qr. 

28 

68112 

170280 

28-8392 lb. 
16 

60362 
83920 

13-4272 oz. 
16 

26632 
42720 

6*8362 dr. 



PiipiL In this example, I multiply the given 
decimal, *71286, by 4, the number of quarters in a 
cwt., and from the product, 285140, 1 point oS five 
deoixDal places, the number of places m the given 
decimal ; hence *71286 cwt. is equal to 2-8614 qr. 
I omit the cipher, because ciphers on the right of 
a decimal do not alter its value (p. 136.) I next 
multiply *8614 bv 28, and point off four decimal 
places ; the result is 23*83S^ lb. I then multiply 
the decimal '8392 by 16, and point off as before ; 
the result is 13*4272 os. The decimal *4272 1 mul> 
tiply by 16, and point off as before : the result is 
6-8362 dr. Therefore, *71286 cwt. = 2 qr. 23 lb. 
13 oz. 6-8352 dr. 



Reason op the Bulb. — Since '71286 cwt. = iV t ftftfe pwt. 
(p. 136) ; the value of the decimal *71286 cwt. must be equal to 
the value of the fraction {^ ^ ^ cwt., which may be found by 
Bule IX. p. 89, the pointing off* the decimals being nothing else 
than dividing by the denominator (p. 149). 

Exercises. 
Find the value of the following : 

44. £-6376 ; £-78125, ... Ans. 125. 9rf. ; 15». 7id. 

46. £1*928126 ; £-15625, . Ans. £1, 18». 6Jrf. ; 35. l^d. 

46. £-61926; £2-346675, Ans.l25.4J<^.+-48;£2,65.10j£/.+-848. 

47. £-7863 mile, . . . Ans. 1882 yd. ft. 4-608 in. 

48. 1-475 ton, .... Ans. 1 ton 9 cwt. 2 qr. 

49. 3-7962 cwt. . . Ans. 8 cwt. 3 qr. 6 lb. 27904 oz. 
60. *69573 day, . . . Ans. 16 ho. 41 min. 61072 sec. 

51. 2*73125 ac Ans. 2 ac. 2 ro. 37 po. 

62. £276*88275, .... Ans. £276, 7*. 7Jc/. + '44. 
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58. *9125 guinea, .... Am. 19«. Ifd. + '8. 

6i. '78125 lb. Troy, . . Ana. 8 oz. 15 dwt. 12 gr. 

' 55. *4525«. . . . . Ad8. Byi, + '72. 

56. '688575 yd Ana. 2 ft 0*6087 in. 

57. '242256 day, . Ans. 5 ho. 48 min. 50*9184 sec. 

Thb DB0IMAL8 OP £l may be conveniently valued by the 
fbllowing Rule, three decimal places being taken. 

Double the Jirst decimal figure for the shillings, but if the 
$$cond figure be 5 or upwards, take 5 firom it, and make the 
shillings 1 more ; the remaining figures, diminished by 1, if they 
be 25 or upwards, are the fiurthhigs in the required sum. 

Thus, to value £*864, double 8, the first decimal figure, and add 
1, because the second figure is greater than 5 ; this gives 7#. ; the 
64, less 5 taken fh>m its first figure, is 14, which, being farthings, 
gives ^d, The value of X'864 is therefore 7«. 3^d, 

This Rule will give the answer nearljf correct ; it will never be 
more than the firaction of a fJEurthing too much or too little. 

Thb Reason of the Rulb is shewn as follows: The first 
decimal figure is tenth parts of a pound, but the tenth part of a 
pound is 2«., hence the double of the first decimal is shillings ; 
the second decimal place is hundredth parts of a pound, therefore 
5 of them make one-twentieth part of a pound, and are therefore 
one shilling ; the remainder of the second decimal, with the third 
annexed, are thousandth parts of a pound ; but 1000, diminished 
by a twenty-fifth part of itself is 960, which is the farthings in a 
pound, hence the second and third decimals diminished by one for 
every 25, leave the remaining ilEurthings. 

ExeroiMf. 



58. £'825, Ans. £0 16 6 

59. X-876, * 7 6 

60. X'750, IT 15 

61. £-924, <» 18 5} 

62. £-781, » 14 7i 
eZ. X-698, 18 lOi 60. £8*497, # 8 9 11^ 



64. £ '182, Ans. £0 3 7} 

65. £ "008, ' 0} 

66. £ '085, <f 1 8i 

67. £8199, (T 8 3 llf 

68. £7-869, # 7 17 4^ 
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EEDTJCTION OF RECURRIirG DECIMALS 

We have already seen that there are some fractions which 
cannot be accurately expressed by decimals ; and that, in such 
cases, the same figures are continuaUy repeated in some certain 
order, giving rise to what was called a recurring decimal. 

When the decimal consists entirely of figures which recur, it is 
called a pure recurring decimal ; but when it consists of a non- 
recurring and a recurring part, it is called a mixed recurring 

decimal. Thus, 'TISO, '8, '428571 are pure recurring decimals ; 

and *392, *57684 are mixed recurring decimals. 

I. To OONVBRT A pure BECURBING DECIMAL TO A 
VULGAB FbACTION. 

RuLB. — Write down the period for the numerator of the 
fraction^ and as many nines as there are figures in the period, 
for the denominator. The resulting fraction may then be 
changed to its lowest terms. 

Example 1. — ^Required the vulgar fraction which is equal to '6. 

In this example the period 

•6 = # = ^ Ana consists of a single figure — 

' ^ '^^' namely, 6; this 6 is written 

as the numerator, with one 9 
for the denominator of the fraction. The fraction is therefore f = f . 

Example 2.— Convert '369 to a vulgar fraction in its lowest 

terms. » , . , , 

In this example the period 
.Q/iQ _- aflfl _ 41 J, consists of ^ree figures — 

<w>y - i5*t - tYT Ans, namely, 369 : 369 is therefore 

written as the numerator of 
a fraction, and three nines for the denominator. The given 
recurring decimal is then equal to the fraction ^ff = •^. 

Bbason of thb Rule. — In Example 2, let t; represent the 

value of the recurring deeimal '3C9 ; 

then 1000 times v k 369*369369 &c. 

but __ 1 If r = '369369 &c. 

.•. by subtraction 999 » v = 369; 
and hence . . . v = ^f|, 

which is just what the rule prescribes. Similar reasoning will 
apply in every other case. 

Exercises. 

1. Change '7, '3, and '90 to vulgar fractions, . Ans. ^, ^, |^. 

2. » '702, -867142, and -8146 to vulgar fractions, 

Ans. H, f VWr. 
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II. To COMTBRT ▲ mixed RBOURRIKO DECIMAL TO ▲ 

Vulgar Fraction. 

Rule — I. Subtract the n^m*recuniiig fignres from the 
dedmal, and write the remainder for the numerator. 

2. For the denominator, write as many nines as there are 
recurring figures, and annex to them as many nothings as 
there are non-recurring ligures: the resulting fraction may 
then be reduced to its lowest terms. 

Example, — Convert 7236 to a vulgar fraction. 

Here we gubiract the non-reoar- 

7236 less 72 = 7164 199 ring figures, 72, from the dedmaL 

^37r^ = nTT leaving 7164 for the nnsierator, and 

nothings for the denominator: the 
resulting fraction is then reduced to its lowest teims. 

Reason of the Rule. — In the example, let v represent the 
value of the mixed recurring decimal ; or let t; = *72363636, &c. 

Then, since the non-recurring part consists of two figures, we 
multiply by 100 ; 

.*. 100 times V = 72*8686, &c., a pure recurring decimal 

And since the recurring part consists of two figures, if we multiply 
this last product by 100, 

we have 10000 times v = 7286*8686, &c 

But 100 » v = 72*8686, &c. 

.*. by subtraction, 9900 » v = 7164 = 7286 - 72. 
and hence . . v = fiM* 

Similar reasoning may be applied in every other case. 

Exerdaes. 

8. Express '5416, *ld6, and *15746, as fractions in their lowest 
terms, Ans. J}, Jf, ^ift. 

4. Express *7935, -7935, *7935, and '7935, as fhu^tions in their 
lowest terms, .... Ans. J«i, «ft, JfJI, «|t. 

5. Express 82*715, 7*936, 8*986, and 21*9645, as fWustions in 
their lowest terms, . . . Ans. VW, fft, ««, »fiJ'. 



ADDITION OF DECIMALS. 

RiTLB — 1. Place the given numbers under each other, 86 
that all their decimal points may stand in the same yertical 
column. 

2. Add them togetiier as in Simple Addition. 

3. Place the decimal point in the sum, immediately under 
the points of the numbers added. The sum thus pointed will 
be the answer required. 

When any of the numbers contain Becurring Decimals, these are to 
be carried out to as many places as may be judged necessary, and then 
added according to the role. 

It will be afterwards shewn (pp. 154-157) how to proceed with 
the Addition of Becuning Decimals, and also with Subtraction, 
Mnltiplication, and Division, yrhen. perfect accuracy is required. 

The Beason of the Bule is manifest from what is stated under 
Simple Addition, that it is only nmnbers of the same denomination that 
can DO added together. 

Exanq>U.-^A!SA together 15-068, '002857, 308*62, 769*3276, 
58*739127, and -69825. 

15*063 
-002857 

308-62 „ 

769*3276 Here the sums are arranged according to the 

58*789127 Bule, and added together as in Simple Addition. 

-6932 5 
1152*4458'34 Am. 

Exercises. 

1. Find tiie sum of 19*023, 1-7854, 736*93072, 15-391, *08365, 
•713926, 8327*591, and *00086, . • . Ans. 9101*519556. 

2. Add together 31*01, 162*718, -037, 8*6195, 387*21682, 
16-3102, -38279, *00615, and 27*382, . . Ans. 633*68246. 

3. Bequired the sum of 71*8, 16*284, '7396, 162*7854, 18*29, 
1*6, and 3-97, true to seven places of decimals, Ans. 275*0304909. 

In this example the dednuds should be carried out to eight, or even 
nine places of decimals, in order to secure perfect accuracy in the 
seventh decimal place. 

4. What is the sum of -783, 16*295, -8234, and -9, true to six 
places of decimals? Ans. 18*902616. 

5. Take the fractions 4, ^, ^ ^\, ^^ and ^^ ; change them 
to decimals, and find their sum true to six places of decimals, 

Ans. 2*274415. 
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6. Take the 7th, 8th, and 9th exercises in the addition of com- 
pound numbers; convert the shillings, pence, and farthings to 
the decimals of a pound, and find their sums true to five places 
of decimals, . . Ans. 448*04479 ; 890*58645 ; 821-72291. 

7. Add together 12*07, 16*7083, 154, -154, 78*8068, and -142857, 
80 that the sum may be true to five places of decimals, 

Ans. 261-88196. 



SUBTRACTION OE DECIMALS. 

RuLB. — Write the less number below the gfreater, with the 
points directly under one another, as in Addition ; then proceed 
as in Simple Subtraction. The decimal point is placeci in the 
answer below the other points. 

When there are not as many figures in the upper as in the 
under line, nothings are supposed to be annexed to the former. 

Thb Eeason of the Bulb is manifest. 

i^xam/s/e.— Take 87 892685 from 113*283. 

118*283 1^ ^^ example the numbeis are arranged as 

37*392685 ^ ^® margin, and ciphers are conceived to be 

-^>-----~-- added to we greater, which do not alter it» 

75*890315 Ant. value, so that wie number of decimals in both 

numbers may be the same. The difference is 

then found as in Simple Subtraction. 

Exerciacs. 

1. Find the difference between 316*281 and 30*379624, 

Ans. 285-901376. 

2. Take 3*16847 from 11, .... Ans. 7*83158. 

3. Find the difibrence between 78*31 and 19*684, true to six 
places of decimals, Ans. 58*628446. 

4. Change the two fractions f and ^ to decimals, and then find 
their difference true to seven places of dedm^ Ans. '0248447. 

5. Take the 5th, 6th, and 9th exercises in Compoimd Subtrac* 
tion, change the compound numbers to decimals of a pound, 
and find the difference true to five places of decimals, 

Ans. 585*66041 ; 92*93229 ; 487*84895. 



MUITIPIICATION OF DECIMALS. 

HuLE — 1. Multiply the factors together as in Sim] 
Multiplication, without attending* to the points. 

2. Point off from the product as many decimals as are cc 
tained in hoth factors ; if^the product does not contain as mar 
prefix nothings to make up tne required number. 

^aroinpfes.— Multiply 3-061 by 2*5, and -2312 by '021. 

In No. 1, there being four 

ON Q.nci decimals in the two qoantities, fn \ .ooi o 

•> ** ^li four decimaJs are pointed off in ^^'^ ^^1? 

?5 the answer. '021 

15305 In No. 2> there being seven 2312 

6122 decimals in the two quantities, and 4624 

-ggng , only five in the product, two .a/wqc^o . 

7-6o26^n,. notliings must be prefix^ to '0048502^ 

make up the number. 

Example 3.— Multiply 783-150926 by 2-37954. 

783-150926 
2-37954 

3132603704 ^ ^his example, as there are six dedn 

3915764630 P^ ,P *V® n^^*ipli<»nd, and five in i 

TAiiQQRQQQii multiplier, eleven decimal places are pomted 

Jqo2?^?qo from &ie product, being the number of decin 

54»20&b4»J i^ggg in the two factors. The produ 

2349452778 1863-53895445*04, is the answer required. 
1566301852 



1863*53895445404 



The Reason for pointing off the decimals will appear 
expressing the factors as fractions : thus, in example 1 — 

783-15092d X 2-37954 = '|^M«M* X mm = ^ \ mmWo\ J\ 

= 1863-53895445404 ; 

hence it is plain that the number of decimal places in the prodt 
is equal to the number of ciphers in the denominators of the t\ 
factors ; that is, to the number of decimal places in both facton 

Exercises. 

1. Multiply 274-98857 by -0283, . Ans. 7-780761581. 

2. n 31415967 by 3-795, . . n ll-92235947( 

3. » -0759638 by -00684, . . » -0005195923E 

4. Find the continued product of •7384, -6197, -023, and 1-6, 

Ans. -01683918246 
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5. What is the continued product of *00259, 8*817, *00615, and 

21-39? An«. '0018004924X7455. 

6. Multiply 3-84062 by 70000, 2300, -0032, 

Ans. 268843-4 ; 8833-426 ; -012289984. 

To Multiply hj 10, 100, or 1 with any other number of 
nothings annexed, it is only necessary to remove the decimal 
point as many places to the riffkt, as &ere are nothings in tlie 
moltiplier, thus-— 46*78 multiplied by 10, becomes 407*8. 

From the nature of the notation, this is very obvious. Thus : 
8-765 X 10 = 37-66, for 3-765 X 10 = — /qj)^— = ^= «7-65 ; 

and 8-766 X 100=876-5, for 3-765 X 100=?^— p?=~= 376-5. 
Also, similarly, 8-766 X 100000 = 876600. 
-fiirercMM.— 7. Multiply 61-273 by 10, 100, M)00, 100000. 

Whbn tub kuhber of decimal places in the factors is 
LABOB, or when the factors are numerous, the work becomes 
exceedingly laborious. As in practice it is generally sufficient to 
have the result correct to six or seven decimal places, or even 
less, we may shorten our labour by proceeding according to the 
following Rule : 

1. Commencing at the decimal point of the multiplicand, count 
off as many decimal figures as are required in the product, 
annexing ciphers when necessary to complete the number of 
places sought. 

2. Invert the multiplier, and place its unit's figure directly 
under the last figure counted off in the multiplicand. 

3. Multiply by the several figures of the multiplier, rejecting 
all those figures of the multiplicand that are to the right of the 
multipljdng figure, but retaining the carryings from them, and 
set down the sever^ partial products, so that their right-hand 
figures may stand in the same vertical column. 

4. Add the several partial iHroducts together, and from the sum 
point off the number of decimal places required to be retained, 
prefixing ciphers when necessary. 

Note. — In oanying from the rejected figures, it is sufficient to 
go back one or two places, and to cany 1 from 6 to 1^ 2 from 15 to 
24, and so on. 

In thus contracting the work, the last figure in the product may not 
be correct ; it is therefore better to calculate for one figwte more 
than is necessary to be retained. 
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35693 

5354 

1249 

148 

2 

•42441 



£20119^ l^Moltiplj -01784625 hy 28-781267, resenring only 
fire decanal (daoes in the product. 

-0178 4^625 PtipU. In this example five 

2187-3 2 Multiplier inrerted. pla«8 we to be retained in the 
— OKCAQ product, I theiefoie count oflf 

irom the multiplicand five places 
of decimals, conmiencing at -&e 
iwini— namely, -01784. The mul- 
tiplier inverted ib 2187*32 ; tiw 
miitB, 3^ 1 place directly under 
4^ the last figure oonntea o£^ and 
arrange tiie other figures aa in 
the margin. I then say, 2 times 6 are 12, and 1 carried makes 13 : I 
cany 1, because the rejected figures 25, mnltiplied by 2, give 5 for the 
figure to be rejected. The rest of the multiplication goes on in ike 
usual way. In mnltiplyiiu; by 3, 1 say 3 times 6 are 18, cany 2 : 3 
times 4 are 12, and 2 are 14—4 and cany 1 ; and so on with the other 
figures of the multiplier. The product is -4244L 

The reason of the oper- 
ation is obvious from the 
account worked out and 
arranged as in the nsnal 
way. The amount of 
labour saved is shewn by 
means of vertical lines 
drawn through the ac- 
counts, the part rejected 
l^^ing to the right c^ these 
Imes. The product in 
this way is '424405, which, if we stop at the fifth decimal place, we 
make *^44L, the result by the contracted method, llie reason is best 
seen from the work on the right of the page, superfluous ciphers being 
rejectecL and the figures to the right of tiie vertical line, which also 
shews the saving of labour by using this method. 



•0178 4625 


•01784625 


28-7812 


23-7812 




8569250 


•35692 


50 


1 


784625 


-05353 


875 


142 


77000 


•01249 


2875 


1249 


2875 


-00142 


77000 


5858 


875 


-00001 


784625 


85692 


50 


-00000 


8569250 


•42440 


5240500 


•42440 


5240500 



Example 2.— Multiply 8*2875 by 28^96i, so as to retain only 
six places of decimals in the product. 



3-28768 7,587 
9169169*3 2 

65761752 

9862763 

2968829 

197265 

3288 

2959 

197 

8 

8 

78-777049 



Here the multiplicand is carried out to 
nine places of decunals, and the multiplier, 
inverted, written as before, carrying the 
recurring decimal, 961, one place beyond the 
left-hand figure in the mmtiplicand. The 
work then proceeds exactiy as m Example L 
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■,.^ Multiply 71*032751 by 2*6719238, so as to retain fiTe places 
Q£:decimals in the product, .... Ans. 189*79409. 

9, Multiply -03281674 by 234*781, reserving six places of 
dciqmals in the product, .... Ans. 7*704747. 

|0. Multiply *458 by *01694, so as to retain four places of 
dle^c^als in the product, Ans. '0076. 

li; Multiply 23*69 by *1328, so as to retain six places of 
deciinals in the result, Ans. 3*149065. 

12. Multiply 4*683 by 14*293, so as to retain three places of 
decimals in the product, Ans. 66*940. 

18. Multiply 1*82357 by "OfSS, reserving six places of decimals 
in the product Ans. *143294. 



DIVISION OF DECIMALS. 

Rule — 1. Divide as in Simple Division, without attending 
to the points. 

2. Point off as many decimals in the answer, as the dividend 
contains more than tifie c|^visor. If the quotient has not as 
many figures as will allow of this, prefix as many nothings as 
will make up the number. 

3. When the dividend has not as many decimals as the 
divisor, Ifefore dividing, annex as many nothings to the divi- 
dend as will make the decimals in both equal. 

When there is a remainder after dividing, the division may be 
carried further by annexing either nothings or the figures of a recurring 
decimal as the case may be, to the dividend, which, of course, must be 
taken into account in pointing off the decimals in the answer. 

Example 1.— Divide 74*23973 by 612, . Ans. 12*1306748. 

612)74-23973(12*130 » •, t *i,- i • *i. 

"^g* 2 Pvml, In this example, smce there are 

two dedmal places in tne divisor, and five 

1303 in the dividend, there are 6 ~ 2 = three 

1224 decimals in the quotient, when all the 

yoQ figures of the dividend have been brought 

g,Q down, I therefore point off three decimal 

^ ^ places in the quotient, which becomes 

1877 12*130. As there is a remainder, more 

1836 decimal places may be obtained by annex- 

— jtq ing notiungs, and continuing tha ar<ns&si&L« 
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Example 2.— Divide 8'86 by -105. 



•106)3-360(82- 
815 

210 
210 



Before diyiding, a nothing is here annexed 
to the dividend, to make the decimals in tiie 
dividend and dindsor equal : and being thus 
equal, there are no dedmals in the answer. 



Example 8.— Divide -336 by 21 

210-336(-016 
21 



126 
126 



Here the quotient is 16, but as the divi- 
dend has three decimals, and i^e divisor none, 
the answer ought to have three decimals ; a 
nothing, therefore, requires to be prefixed to 
the quotient, to make up the number. 



Example 4.— Divide 51*2 by 618*912^ 



613*912 )51'20000('088 
4911296 

2087040 
1841736 

245804 



. Ans. -083399575. 

In this example there are three decimal 
plaoes in the divisor, and only one in the 
dividend, hence two ciphers are annexed 
to make up the deficiency. As the divisor 
is still greater than the dividend, the 
division is effected by annexing more 
nothings. 



When the diti60B is lasoe, instead of annexing a nothing, or 
a figure of a recurring decimal, to each remainder, a figure may 
be cut off fh>m the divisor, carrying from the rejected figures of 
the divisor, as in Note p. 149. 

Example 1.— Divide 7-691 by 8*9164, so that the quotient may 
contain four places of decimals. « 

8,*9,1,6,4)7*6910 (1*9688 3-9l64)7*6910 (1*96379 

39164 89164 

37746 



87746 
36248 

2498 
2850 

148 
117 

81 
31 



86247 



2498 
2849 



81 
27 



8 
8 




6_ 

40 

84^ 

148 560 
117492 



0680 
4148 



65320 
52476 



The niunbers being prepared as in the fbrmer examples, and the integral part 
of the quotient obtained, instead of bringing down a cipher, a figure is cut off 
from the right of the divisor. The next quotient figure is 9 ; 8916 being multi- 
plied by this, and 4 carried from the rejected figure 4, the product, 85248, is 
subtracted, and the remainder is 2498. Cutting off the 6 firom the dlvlBor, the 
next figure, 6, of the quotient is found. Cutting off successively 1 and 9 from 
the divisor, the next two figures, 8 and 8 of the quotient, are found. The 
quotient is then very nearly 1'9638. The reason of the contracted process is 
very obvious, from the above account wrought out on the right at fiul length, 
and the Sgarea rejected on the right of the vertical line. 
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Example 4.— DiTide 396*293 by 41*967, so ag to have six 
decimal places in the quotient. 

41 A6c7,9,6.7)896293989(9*442771 ^^ divisor and dividend a« 

877711703 extended by repeating the 

18582236 figures of the respective recnrrinff deci- 

16787187 mals. The operation is then carried on in 

1795Q4-9 ^^® same way as in the contracted process 

1A7A71Q ill Sample 3. It is necessary to oDserve, 

io7o7ltf ^jjn^ when the divisor does not contain so 

116330 man^ figures as those required in the 

83936 quotient, the division must oe carried on 

gooQ^ entire, till the figures required in the 

OQQ70 quotient be one less than the figures of 

^^^'^ the divisor, before we begin to cut off 

3016 figures from the divisor. In this example, 

2938 for instance, there is one place of whole 

— no numbers (this is obvious from dividing 

< o 396, the integral part of the dividend, by 

zz, 41, the inteeral part of the divisor), and 

36 gix places of decounals, so that the cuvisor 

must contain at least seven figures : to secure greater accuracy, a figure 

more is ti^en in the annexed example. 

B,MABOv ov THS RuLB.— The remoral of the decimal points in the divisor and 
dividend to the same nnmb«r of places to the right, is Just multiplying the 
divisor and dividend by the same number ; and this operation does not affect 
the value of the quotient. The divisor being now a whole number, the number 
of decimal places in the quotient must be eiiiud to tibe number of decimal places 
in the dividend, since the dividend is tlie product Oi the divisor and quotient. 

Exercises. 

1. Divide 4*98152 by -073, and 7*3, . Ans. 68*24 and *6824. 

2. IT 646145811675 by 6*8531, and -0068631, 

Ans. 79*69326, and 79693*25. 

3. ^/ 78*5 by *01963125,& 196*3125, Ans. 4019*2, and *40192. 

4. '/ 16*7235 by 98*7629, .... Ans. *1693297. 

5. " 71*237 by *0691 84, . . . Ans. 1029*6857. 

6. f 90132 by -271834, .... Ans. 33*157. 

7. " 17*891 by 26*5, so as to hare six decimal places in 

the quotienty . . . . Ans. *654905. 

8. » 41*8374 by '93, so as to have five decimal places in 

the quotient, Ans. 44*63667. 

To Divide by 10, 100, or 1 with Airr other number of 
NOTHINGS annexed, it Is Only necessary to remove the decimal 
point as many places to the leftf as there are nothings in the 
divisor ; thu8~124'5 divided by 100, becomes 1*246. Also, 

3*765 ^ 10 = .3765, for 3*765 ^ 10 = ^^^ = ^^= 3765. 

Similarly, 3*765 -^ 1000 = •003765i &c 

JEarercwe*.— Divide 7*2754 by 10, 100, 10000, IQQCyi^y^. 



ADDITION, SUBTRACTION, MULTIPLICATION, AND 
DIVISION OF RECURRING DECDIALS. 

In abitbxbtical oalculations in which RscuRRiMa Dbci- 
UALS are employed, we have already shewn how the results may be 
obtained to any degree of accuracy we please. 

But when the correct results are required, work by the follow- 
ing Rules. 

ADDITION. 

RuLB. — Extend the recurring parts beyond the longest 
finite part, till the periods be similar,* then operate as in 
Simple Addition; but observe to cany to the right-hand 
column, the same figure that would be carried if the decimals 
were extended one place further. 

* Thb febiods abb madb bimilab, by oarrying them out till the 
number of flsures beyond the longest finite part in any of theuL be 
equal to the least common multiple of the number of places in each of 
the given periods. 

ExcmpJB.'^Yind the exact sum of 45*845, 18*845287, 76*881476, 

and 4*98807692. 

Here the number of places in the periods are 2, 8, 4, and 6, the least 
common multiple of which is 12, and the longest finite part is that of 
the second, which has 8 finite figures ; the decimals must therefore be 
carried to 15 decimal places, the first three places will be finite, and 
the next 12 will be a recurring period. Hie work will stand thus : 

45*845454545454545 

18*845287287287287 

76*881476147614761 

4*988076928076928 



140*955244858388467 

Thb Reason op the Rule will appear, by observing that the 
period of 12 figures in the first line is made up of 6 complete 

periods of 45 ; in the second line, of 4 complete periods of 287 ; in 
the third, of 8 complete periods of 476i ; and the fourth, of 2 com- 
plete periods of 076928, so that the next period of 12 figures 
would commence with all the periods the same as in the fourth 
decimal place, and go on for other 12 figures before they again 
coincided. 

Bxercisei. 

1. Find the sum of '784, -796, *28, and *7854, . Ans. 2*5499590. 

2. ^ n 4*8, 6*45, 8*90, and 5*7852, Ans. 20*4§22049. 

3. If -7854, 3*i416, •2864, 3*908, and 8*717, 

Ans. 16*88^23894141215. 
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SUBTRACTION. 

Rule. — Extend the recurring parts beyond the longest 
finite part, till the periods be similar, then operate- as in Simple 
Subtraction, but observe to carry one to the first figure of the 
low^ line, if its next figure would be greater than that of the 
upper line, were each extended one place further. 

Sxampk.-^'Fmd the difference of 64*885276 and 51*6843. 

Here the number of figures in the reeorring parts are 4 and 1, the 
least common multiple of which is 4k, and the longest finite part is that 
of the second, which has three finite figores ; they must therefore be 
earned to 3+4 = 7 decimal places, and the work will stand as 
follows: 

From 64-8852765 

Take .... 51-6843388 

Bemainder .... 12-70094di 

Since the next figure in the upper line would be 2, and 
that in the lower 8, there would be one to carry to 8, the first 
figure of the lower line: hence we must say, 4 firom 5 and 1 
remains. 

Thb Rbasom of thb Kulb is similar to that given for Addition. 

ExereisM. 
1. Find the difference between -73256 and -ei9, . Ans. *li887. 
^. " n 4-8563 & 1-4785, Ans. 2-87778506. 

3. «» • IT -75861 and -4371416, 

Ans. -816471999462197. 

MULTIPLICATION. 

l» When one of the factors is ▲ Recurring Decimal. • 

BuLE. — Make the recurring decimal the multiplier, and for 
the recurring part substitute the equivalent fraction; then 
multiply as in mixed numbers (p. 02), and point off the 
decimals from the product as before. 

^xoinpfe.— Multiply 37-4675 by 34-7i6 =: 84-7A. 
37-4675 

34-7W 



1 1)1873875 

170806A '^^ ^*^ '^""^ ^^ t^® answer is obtained by 

2622725 changing ^ into -Sl, but as there were 5 

1498700 decimals in the product before, there are 

1124025' "®^ ^' 

1801-82581t^ 
or 1301*8263181 
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ExerolsM. 

1. Moltiplj 76*845 by 74*88, and 49*8865 by 4*783, 

Aiu. 5713*15083 and 236'2320916. 

2. » -49725 tyy 78*6$, and 5964*5 by -7245, 

Ans. 86*6156818 and 4821*551^6. 

8. IT 8*8765 by 8*7609, and 296*25 by -9954, 

Anf. 88*9616640^ and 294'9084()i. 

II. WhBN hoth FACTOBS ARB RbOURRING DECIMALS. 

Rule — 1. CpnTert the recurring part of eacb to an equiva* 
lent vulgar fraction (p. 144); and then convert each factor to 
a single fraction (p. 84). 

2. Multiply the numerators toother for a dividend, and the 
denominators together for a divisor, and the quotient will be 
the true product. 

Example 1.— Find the product of 78*851 and 42*563. 

TT ^oA^; .^o861 73278 

Here 73*351 = 73* — = , 

999 999 ' 

J MnrfM. ^«668-5 ,^558 42138 
and 42563 = 42-^^ = 42— = .—. 

78*351 X 42*56S = I??I? x ^? = ?2?II??5?i = 8122*^6^2457. 

999 990 989010 

JCxampU 2.^Find the product of '351 and '736. 

„ ^_2 861 13 , . . 786 - 7 729 81 

Here *851 = = — , and '736 = = — = : 

999 37* 990 990 110* 

81 18 1053 
•736 X -351 = ^ X ^ = i5^ (p. 92) = -2587223. Ans. 

ExerolMS. 
4. What is the product of 7*8 and 1*92 ? . . Ans. 14l48. 

6. ilnd the product of 17*86 by 5*724, . Ans. 99-397i. 

6. ^ 27*545 by 8*7846, Ans. 240*60036. 
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DITI8I0N. 
WhBN THB DITX80B| OB DXYIDBMD, Olt feOtH RsOltB. 

RtTLB^l. Contert the retunitig pan or parte, to equivalent 
Vulgar fmctions (p. 144), and the^i coxiyert eadi to a single 
fra^on (p. 84). 

2. Invert the divisor, and multiply the numerators tocher 
for a dividend, and the denominators together for a divisor, 
then divide, and the quotient thus obtained will be the true 
quotient. 

Example 1.— Divide 6d*d45 bj 8'41. 

TT ^oo^i. ^o 846-8 ^^342 67662 
Here 68846 = 68-^5^ « 685^ = -^, 

^t>.* 841 „ ^^ .. -,,, 67662 841 
and 8-41 = ^. Hence 68-346 ^ 8-41 ^ —^^ ^ — 

_ 67662 100 676620 ^ . .„...q 649 

= -990" ^ 8n *= "88269" = ^ ^^^^^^"88269- ^'^' 



Example 2.— Divide 4l*7i8 by 34*748. 

TT AiT-,Q- ii 71^-^7 .-711 41801 
Here 41718 = 41-^^ = 41- =. -555., 

1 «. ^.k o.74d-74 „,669 81269 
and 34.743 = 34-^5^ = 84— = -^^ ; 

,..\A A^nik *1»01 81269 41801^ 900 
hence 41.7i8 + 48-74S = -^^ ^ _^ = ..^^ X g^^ 

_ 41801 ^ 100 _ 418010 _ ..gQQ,gal98878 

- "no" "^ 31269 - 843969 " ^ ^^^^^343969- ^'^' 

Example 3.— Find the quotient of -361 divided by -736. 

•361 . ^.. 18 110 1430 ,v^,.«otA A 
:--. = (p. 94) 37 X ^ = ^g^ = -477148810. 4n.. 

Exercises. 

1. Divide -7826 by 9-64, . Ans. •07676199008582341866. 

2. » 8-4263 by 16-8§27, .... Aiv«l.-^. 
8. » '2627 by 1-926, hsA.^\»^^' 
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Miscellaneous Exercises in Decimals. 

1. A heavy body falling freely near the surface of the earth 
passes over 16*1 feet in one second of time, and the space passed 
over in any time is 16*1 feet, multiplied by the square of the time 
in seconds. How far would a body fall in 12, 14, or 20} seconds? 

Ans, 2318-4 ft., 8155-6 ft., 6766-025 ft. 

2. The area of a circle whose radius is one is 3*14159, and the 
area increases as the square of the radius ; what is the area of a 
circle whose radius is 20*75 feet ? . Ans. 1352*650844375 sq. ft. 

3. The number which Lord Kapler assumed had its logarithm 

1 is expressed by the series 2 + i + ^;r + - — ^r . + 

^ . ^^^2X3 2x3x4 

;; -t 4- &c. ; the new factor introduced into the dene- 

2X3X4X5* 

minator at each step being one greater than the previous. Find 

the decimal that corresponds to the series, 

Ans. 2*718281^28459, &o. 



4. When the diameter of a circle is 113, its circumference is 
355 very nearly ; find in decimals the circumference of a circle 
whose diameter is one, and the diameter of a circle whose 
circumference is one, • . . Ans. 3*14159 +, '31831 — . 

6. A cubic foot of gold weighs 19258 oz., and a cubic foot of 
silver weighs 10474 oz. ; if the weight of silver be taken as the 
unit, what decimal will express the weight of gold ; and if the 
weight of gold be taken as the unit, what decimal will express 
the weight of silver? . . . Ans. 1*83864 and *543878. 

6. The drcumfeilence of a circle, whose diameter is 1, can be 

calculated from the formula 16 X 4- — -, A . 

(5 3 X 5» ^ 6 X 5* 7X5' 

+ 9ir5^"^-^""*^ {239 ~ 33r2l9"» + 6 X 239* " &^- > 5 
find it to 6 decimals, Ans. 314159. 



COMMEECIAL ALLOWANCES. 

In buying and selling goods by weight, there are 
tisually certain allowances or deductions made for the weight 
of the boxes, packages, &c., which contain the goods. 

Gross weight, is the total weight of the goods, and the boxes or 
casks, &c., in which they are packed. 

Tare^ is the weight of the boxes, &c., containing the goods, 
which is to be deducted from the gross, and is at so much a box, 
or cwt., &c. 

Net weight, is what remains after the tare has been deducted 
from the gross. 

Drafts is a deduction made on some goods, to allow for the loss 
of weight in selling by retail; it is deducted from the gross 
weight* 

Several other allowances were formerly made, but they are 
nearly out of use. 

The following example will shew the mode of deducting the 
tare from a quantity of goods : 

Example 1. — What is the net weight of 5 tierces of coffee ; the 
dlrst weighing 5 cwt. 2 qr. 17 lb., and tare, 2 qr. 11 lb. ; the 
second, 6 cwt. 1 qr. 23 lb., and tare, 8 qr. 1 lb. ; the third, 5 cwt. 
3 qr. 15 lb., and tare, 2 qr. 27 lb. ; the fourth, 6 cwt. 3 qr. 19 lb., 
and tare, 3 qr. 20 lb. ; and the fifth, 6 cwt. 2 qr. 4 lb., and tare, 
3 qr. 21 lb. ? 

Groas weight. Tare. 

cwt. qr. lb. cwt. qr. lb. 

1. 6 2 17 2 11 

2. 6 1 23 3 1 
8. 6 8 15 2 27 

4. 6 3 19 3 20 

5. 6 2 4 3 21 



31 1 22 3 3 24 

Subtract tare, 3 3 24 

Net weight, 27 1 26 
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Example 2. — ^What is the net weight of 9 chests of tea, weigh- 
ing 6 cwt. 2 qr. 15 lb., draft, 2 lb. per chest, and tare, 18 lb. per 
cwt.? 

cwt. qr. lb. In this example the 

lb. 6 2 15 gross. draft is first deducted: 

2X9 s 18 draft ^^^ **re is calculated 

= — = — rr- on the remainder, as 

^ ^ ^^ in Practice, and found 

161b. = *of lcwt.0 8 20 tobelcwtOqr. 51b.: 

2 lb. = i of 18 lb. 18 this, deducted from 6 

ir~T\ — T 4-.»» '^'^ 1 9?' 25 Jh., leaves 

1 5 tare. 6 cwt. 1 qr. 201b. for 



5 1 20 net weight, the net weight. 

NOTB. — ^In the calctdation of the tare, when a fraction of a lb. occurs, 
it is rejected when under J lb. ; but when greater than J lb., the tare 
is increased by 1 lb. If greater accuracy is reauired, the calculation 
may be carried out to one or two decunal places, or the resulting 
fractions may be taken and then summed. 

Exercises. 

1. Kequired the net weight of 7 bales of Russian flax, the 
first weighing 8 cwt. 1 qr. 12 lb., and tare, 1 qr. 9 lb. ; the second, 
4 cwt. 2 qr« 18 lb., and tare, 1 qr. 15 lb. ; the third, 4 owt. 8 qr., 
and tare, 2 qr. 1 lb. ) the fourth, 4 cwt. 8 qr. 21 lb., and tare, 2 qr. 
17 lb. ; the fifth, 5 cwt. 2 qr. 13 lb., and tare, 8 qr. 7 lb. ; the 
sixth, 5 cwt. 2 qr. 27 lb., and tare, 8 qr. 12 lb. ; and the seventh, 
6 cwt., and tare, 8 qr. 20 lb. . . . Ans. 80 cwt. 2 qr. 5 lb. 

2. What is the net weight of 4 bales of wool, the first of which 
weighs 8 cwt. 3 qr. 12 lb. ; the second, 8 cwt. 2 qr. 28 lb. ; the 
third, 8 cwt. 8 qr. 6 lb. ; and the fourth, 4 cwt. 16 lb., allowing 
ibr draft 2 lb. per bale, and for tare 4 lb. per cwt. ? — also, what U 
the value of the wool at Is, 9^(/. per lb. ? Ans« Net weighty 
14 owt. 8 qr. 15 lb. } valne^ £149, 6s. ^d. 

8. What is the net weight of 8 barrels of figs weighing 6 cwt^ 
2 qr. 4 lb., the tare allowed per barrel being 29 lb. ? 

Ans. 5 cwt. 8 qr. 1 lb.' 

4. What is the net weight of 7 hogsheads of sugar, each 
weighing 12 cwt. 1 qr. 25 lb., draft, 2 lb. per hhd., and tare, 1 cwt. 
2 qr. 27 lb. per hhd. ? , Ans. 76 cwt. 

5. Find the net weight of 5 bags of rice, weighing as follows : 
First, 1 cwt. 28 lb. ; second, 1 cwt. 1 qr. lllb. ; third, 1 cwt. 1 qr. 
22 lb. ; fourth, 1 cwt. 2 qr. ; and fifth, 1 cwt. 2 qr. 17 lb. ; tare, 
20 lb. per cwt., and draft, 2 lb. per bag : and its value at 18^. 
7|(/. per cwt . . Ans. 5 cwt. 8 qr. 6 lb. ; £5, 8s. Id, nearly. 



Mpcr 


£1 


6 


per cent. 


= 1/ per £1 


H • 




n 


n 


= 1/6 .r 


l\d. .» 




10 


H 


=: 21- . 


2ld, 




12J 


M 


= 2/6 » 


Hd. » 




25 


» 


= 5/ »r 


ed t 




88^ 


H 


= 68 IT 


nd. n 




50 


» 


= 10/ » 


9|(/. <r 




Cent 


. per cent. 


= 20/ or double. 



PEBCENTAGES. 

Pbrcbntagxa are calculations in Interest, Discounti Com- 
jnission, Insurance, &c., at given rates per 100. The term is 
derived from the Latin words j^er, signifying by^ and centum 
(contracted into cent.), signifying hundred^ and means by the 
hundred. Thus^ 5 per cent, means 5 for every hundred. 

TABLE OF PBHCBXTAOES IK MOKBT. 

per cent. = 
tt = 

If =s 

3 /r = 

2i . 

8 ^ = 

4 

The calcnUtions termed Interest, Discount, Commission, Insur- 
ance, &C., are questions of percentage, lliese, on account of 
their frequent occurrence in idl mercantile transactions, are con- 
sidered under their different heads; but a tew examples are also 
given here to shew the general nature of percentages, and the 
mode of working them. 

Questions of percentage, whether in regard to money or quan- 
tities of any other kind, are virtually wrought by the rules of 
Fbopobtiok : the word cent, being expressed as 100, in stating 
the questions. , 

Example 1. — A gas company reduces the price of its gas from 
S9. ed. to 7«. 6d, per 1000 cubic feet ; what is the reduction per 
cent.? 

t, d, £ i, 

8 6 : 100 :: 1 

12 ao 

108 2000 Here we say^ as St, M. isto 

12 £100, so is U (the differenoe 

inoXoJAAA between the two ratei) to 

1 2)24000 tjj^ peroentsgs gou^^i. 

20 )285 Sj 
Am, £11 15 8j ptretDt 

Example 2.— A gentleman wishes to buy an estate which pro- 
duces a rental. of i^700 per annum; what sum must be pay, 
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in order that the £700 will be equal to 3^ per cent, on his 
outlay ? 



£8. £ 
3 10 : 700 
20 20 

70 14000 

100 

7, 0)140000,0 

Ans, £20,000 



£ 
100 



Here we say, as £3, lOf., 
the percentage, is to £700, 
the rent, so is £100 to the 
required sum. 



Example 3. — A gentleman paid £176 of income-tax. The tax 
was at the rate of 3 per cent, on his income; what was the 
amount of his income ? 

£ £ £ 

3 : 176 : : 100 Here we say, as £3, the tax on 

100 £100, is to £176, the tax on the 

income, so is £100 to the income 

required. 



3)17600 



Ans. £5866 13 4 



Exercises. 



1. What is the amount of a tax of 6 per cent, on a rental of £24 ? 

Ans. £1, 8ff. ^d, f . 

2. If the charge for conveyance in a stage-coach be lowered from 

£2, 2s, to £1, 15^., what reduction is that per cent. ? 

Ans. £16, 13s. 4(/. 

3. If a house yield an annual rental of £60, what should I pay for 

it, in order to clear £4^ per cent, on the outlay ? 

Ans. £1333, 6^. M. 

4. What should I ^ve for the same house to clear £6 per cent. ? 

Ans. £1000. 

5. A person does business to the extent of £2000 per annum, and 

pays a rent of £82 ; what percentage is this rental on the 
£2000 ? Ans. 4^ per cent. 

6. If a person pays a tax of £8, at 3 per cent, on his income, what 

is his income ? . . . . Ans. £266, 13$. 4dl 

7. The receipts of a railway company in 1841 were £997, and in 

1842, £1232 ; what was the increase per cent. ? 

Ans. £23, lis. 4jrf. ||^. 
3. In 1841, wool was exported to the value of £555,620, and in 

1842, the value of what was exported was £510,965 ; what 

was the decrease per cent. ? . Ans. %^^ per cent. 
9. Bought paper at 15s. a ream, and sold it at 16s.: what was 

gained per cent. ? . . . . Ans. £6, 13s. 4cf. 

10. Sold cloth at 18s. a yard, and lost 5 per cent, upon it ; what 

did it cost ? ... Alls. 18s. ll\d, -^ a yard. 

11. What must I pay to insure property to the amount of £4000, 

at the rate of 1^ per cent. ? • « • Ans. £60. 



SIMPLE INTEfiEST. 

Interest is the sum paid for the loan or use of money, by 
the person who borrows it to the person who lends it. 

The sum lent is called the Principal, and the allowance for 
lending- it, the Interest, 

Interest is calculated at the rate of so much per cent, for a 
year, and the words per annum, meaning l^ the year, are either 
expressed or understood. 

The Bate is the interest of £100 for one year. Thus, * 5 per 
cent, per annum ' means interest at the rate of £5 for the loan of 
£100 for a year. 

A common rate of interest on ordinary transactions is £5 per 
cent., but it varies from 2 to 5 per cent. 

It is termed Simple Interest when charged on the principal only; 
and Compound, when the interest for a given time is added to the 
principid, and then interest charged on the amount of both. 

I. To FIND THE Interest on a given sum por one tear. 

Rule. — Multiply the principal by the rate per cent., and 
divide the product by 100; 

Note, — This is also the Bule by which any given per cent, is calcu- 
lated, when no particolar period is specified, as in the question, ' How 
much is 4 per cent, on £150?* Thus,£150x4 4- 100 = £6. 

Example, — What is the interest on £325, 10s. for one year, at 
2\ per cent. ? 

£ 8, 
325 10 

a 

651 Here, after multiplying the principal bv 2^, the 

162 15 rate per cent., we divide the product by 100, as in 

g jg jg Compound Division, Bule III., p. 68i 

' 20 



2,75 
12 



9,00 Interest £8 2 9 



164 BLBMENTS OF ARITHMBTIO. 

Reason of thb Bulb. — The Hules for finding Interest are 
virtually the same as those of Simple and Compound Proportion, 
according to the nature of the case. 

Intbbest for one year is a case of Simple Proportion: for 
instance, the question, * What is the interest on £40 for one year 
at 5 per cent. ? ' may be stated thus : 

The question, as a case of Sbnple 

* * * Proportion, may be expressed in this 

100 : 40 :: 6 way— If the interest on £100 is £5^ what 

wiU be the interest on £407 

Intebbbt for more than one year, or for days, is a case of 
Compound Proportio|;x : for instance, the question, * What is the 
interest on £250 for 45 days, at 4 per cent. ? ' may be stated 
thus: 

£ £ £ The meaning is: If the interest of 

100 : 250 : : 3 £100 for 365 days is £3, what will be 

365 daji. 45 dajs. ^he interest of £250 at the same rate for 

45 days ? hence it is a question in Com* 



36,500 11,250 pound Proportion. For convenienoe in 

73,000 workuiff, the first term is doubled, mak- 

ing 73,000; and to put the second term 
on an equality, it would require to be also doublea : but it is more con- 
venient, and has the same result, to double the tnird term, and thus 
multiply by twice the rate per cent. (See Rule for Days, p. 168.) 

Exercises. — ^What is the interest on the following sums for a year ? 

1. £185 at 2 per cent. 

2. 240 10 »r 2J 

3. 175 6 8 r 3 » 

4. 310 9 8 r 8f u 

5. 295 14 10 <r 4 n 

6. 751 15 i» 5 n 



Intebest fob a ybab, may also be readily calculated by taking 
the interest on £1, according to the percentage table, p. 161, and 
multiplying it by the number of pounds in the given sum. 

Thus, to find the interest on £22, at 2^ per cent., multiply 6cL, 
the interest on £1, by 22, and the answer is lis.: or to find the 
interest on £37, at 5 per cent., multiply Is., the interest on £1, by 
37, and the answer is 87s. = £1, 17s. When there are shillings 
or pence in the given sum, take the proportion of the interest for 
a pound. 



' . . Ans. £3 14 





» 6 


8 


» 6 5 


3if 


» 10 17 


*«A 


» 11 16 


7?« 


.r 37 11 


9 
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{ktbkxqt JtosL A -nui^ AX 2i VKB, owsn. QQ any nuiiiber of 
pomds, may be readily found as follows : 

Cat off the last f gore of the principal, and diyide the rest of 
the sum by 4 ; the quotient is the pounds of the answer : annex 
to any remainder, the figure that was cut of^ and the half of this 
sum, reckoned as shillings— K)r if there is no remainder, the half 
of the figure that was cut off-— is the shillings and pence of the 
answer. 

This process is merely a short way of dividing by 40 — as 2} is 
the fortieth part of 100. 

Example. — ^What is the interest ou £437, at 2^ per cent. ? 

£ Here we eat off the 7, and on dividing 43 by ^ 

[•{ 7 the answer is £10, and 3 over. Annex to the 3 

the figure cut off, 7, making 37, counted as 37«., 
and the half of tins is 18^. 6a. The interesi^ 
therefore, is £10, 18«. ddL 



4 )43,7 
jCIQ 18 6 



Intbkbst fos X TBAB AT 5 ?SB cs^T* o» «Qy uumbeT of pounds, 
may be found as follows : 

Cut off the last figure of the principal, and divide the rest of 
the sum by 2 ; the quotient is the pounds of the answer : if there 
is 1 over, annex to it the figure cut off, and this sum is the 
shillings of the answer ; or if there is no remainder, the figure cut 
off is the shillings of the answer. 

This process is merely a short way of dividing by 20 — as 5 is 
the twentieth part of 100. 

ExampIe.'-WhaX is the interest on 4276, at 5 per cent ? 

£ Here we out off the 6, and on dividing by 2, the 

2 ")27 6 answer is £13, and 1 over ; annex the 1 to tibie 6 

^r^-ya cu^ ofE; making 16, which is the shillings of the 

*^^ ^** answer. 



II. To FIND THE ImTBRESO^ 70K ANY TSVUVBB^ OF YbAR9« 

RuLB. — Multiply the principal by the number of years, and 
the product by the rate per cent. ; then divide this last result 
by 100. The quotient will be the interest required. 

Or, find the interest for one year by Hnle I., and then 
multiply the amount by the number of years. 
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Example.—'Wh&t is the interest of £729, 18«. i<L for 5( y^ars, 
at 3^ per cent. ? 



£ a. d, 
729 18 4 

3649 11 8 
364 19 2 


Or thus hj decimals : 

£729-916 (p. 140.) 

H 
3649583 
364958 


4014 10 10 
3J 

12043 12 6 
1003 12 8i 


4014541 

H 
12043623 
1003635 


1.00)13047 5 2i 


1.00)130.47-268 


Interest, £130 9 5^ yV 


130-472 =£130,9».6J 



The several steps are obvious. The pupil is recommended to 
trork out the exercises both ways, as in the above example. 

Note, — ^In the following exercises the exact answers are civen; but 
it will generally be sufficient to have the answer true to md nearest 
farthing. 

Exercises. 
What is the interest on the following sums ? 

7. £847, 16«. Sd, for 2 years at 3 per cent. 

Ans. £50, 175. 4$dL ^. 

8. £1256, 10<. 6^. for 7 years at 2^ per cent. 

Ans. £219, 17«. lO^d, ^.. 

9. £732, 159. 9 je/. for 5 years at 2^ per cent. 

Ans. £82, 8«. 9Jrf. |i. 

10. £179, 11«. 7id. for 4 years at 2f per cent. 

Ans. £19, 155. 0|rf. f^. 

11. £273, 19«. 10c/. for 3J years at 3 per cent. 

Ans. £28, 15». 4J</. ,V 

12. £2685, 18a. 6Jcf. for 9} years at 3^^ per cent. 

Ans. £807, 9«. Hd, ^y\^. 
18. £1751, 95. 2id, for 11 years at 3^ per cent. 

Ans. £746, lis. 2id. »^, 
14. £987, la, S^d, for 5| years at 4} per cent. 

Ans. £255, 8s. IJrf. fgj. 
16. £567, 8«. did, for 6 years at 2^ per cent. 

Ans. £97, 175, B%d. ^. 

16. £275, 19«. 2d, for 2} years at 5 per centv 

Ans. £34, 95. 10^. 

17. £111, ll5. Id, for 9 years at 4 J per cent. 

Ans. £46, Sa, S^d, ^\. 



SIMPLE INTBBBST* 1C7 

III. To FIND THE ImTERBST FOB M0NTH8. 

- Rt7LE. — Multiply the principal by the number of months, 
and the product by the rate per cent. ; then divide this last 
result by 1200. The quotient will be the interest required. 



Example.-^WhsLt is the interest of £374, 15«. StL for 7 months, 
at 3^ per cent. ? 

Or thus by decimals : 
£ 
374-762 

7 

2623334 

3 

7870002 

r vz) i5i\)7 m vy ^ 827916 

= il,00)6,83 8 2i i 12,0 0)81.97-918 

£6-831 = £6, 16f. 7i<L 



1200 



£ a. 


d. 




374 15 


3 

7 

9 




2623 6 






H 




7870 


3 




327 18 


*«* 




12)8197 18 


m 




,00)6,83 8 
20 


m 




16,63 
12 






7,58 

4 






2,34t _ 


275 


11 


100" 


"800" 


32 



Interest = £6, 16«. 7^. H. 

This second method shews the advantage of proceeding by 
decimals : in the first, or exact method, 91 figures are used ; in 
the second, only 51. 

ExereiMt. 
What is the interest on the following sums ? 

18. £187, 16«. lOi. for 5 months at 4^ per cent. 

Ans. £3, lOf. ^\d, ^. 

19. £9325, 145. 3c^ fbr 1 year 2 months at 6 per cent. 

Ans. £652, 15f. \\\d, }{. 

20. £416, 9«. Id, for 8) months at 2f per cent. 

Ans. £8, 2$. Z^ ^^V 

21. £172, If. Wd, for 1 year 10 months at 3| per cent. 

Ans. £11, 85. 8}i. -f^. 

22. £395, 75. 8<f. for 2 years 5 months at 4 per cent. 

Ans. £38, 45. 4 jdL ^. 

23. £916, 35. ^d, for 'l\ months at 5^ per cent. 

Ans. £31, 95. \^\d, f }. 

24. £872, 195. 9(f. for 84 months at 44 per cent. 

Ans. £10, 05. ll}dL A^. 
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25. £541, 28. icLioT 1 yMT bi monthi ftt 6f pel" t»lkt. 

Ans. £58, 5«. d|dL |^ 
36. £198, 11«. Bd. fbr 8 years 11 months at 4f per cent. 

Ans. J^t 8». 4|d ,V 

27. £217, 5«. 2}(f. fbr 11 months at 2| per cent. 

Ans. £6, Uf. CJdL fj^. 

28. £lOOO tot 1 year 8^ months at 5 per c6nt. 

Ans. £64, lis. Sd. 

Ii^TEREST FOti Months may also he found hy calculating 
the interest for a year hy Rule I., and then taking the i, ^, or 
other aliquot part of the amount, according to the number 
of months. 

Example,— 'V^&t is the interest on £80 for three months, at 
5 per cent. ? 

4)£4 Here £4, the kittttsst of £80 for 1 year, is 

£l Am divided by 4, as 3 months ate | of a year. 

Interest at 5 per cent, for any number of months, may he 
conveniently found by reckoning the pounds of the given sum as 
80 many pence, and then multiplying them by the number of 
months— interest at 5 per cent, being equal to Id a £ per 
month. 

Thus, to find the interest on £24 for 5 months, reckon the £24 
as 2id. = 28. ; then multiply by 5, and the answer is 10«. If 
there are shillings and pence in the given sum, add the proportion 
of the interest for £1. 



IV. To FIND THE Interest for Days. 

Rule. — Multiply the principal by the number of days, and 
the product by twice the rate per cent. ; then divide the result 
by 73,000 : the quotient is the interest required. 

Ifote. — ^Interest at 5 per cent, is found by nraltipljring the pnndpal 
by the number of dAjB, and dividing the product by 7300. This is 
merely an abridgment of the general role. 

Example 1. — ^What is the interest on £235, 10a. for 125 days, at 
8 per cent. ? 

^2^5 1ft Here we multiply the 

nni principal by the number of 

h^ days, 125, and the product 



29,487 10 by twice the rate per cent., 

6 6, and then divide the last 

78,000)176,625 0(£2 8 4^ Afu. ^^^ ^^ ^^^^ **>' ^^ 



i 
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ExampU 2.--Whal is the inters of £956, 15j; 9dL for 187 days, 
at 8( per eent. ? 



£ 8. rf. 

956 15 9 X 7 

12 

11481 9 
10 


Or thus by decimals : 
£ 
956-787 
127 

6697509 


114814 10 
6697 10 8 

121512 8 
$.\ K 9 = 7 

78,000)850,584 1 9 


11481444 

121511949 
7 

78 000)850,588-648 
Interest, £11*651 or £11 18 0^ 


Interest, XI 1 18 OJi||Si 





When deoiinals are employed, we obtain the same result as before, 
vith oonsiderably less labour. 

The Division by 78,000 may be readily performed by the 
fhllowlng rule, termed *the third, tenth, and tenth rule :' 

RiTLB. — ^Write below the pounds of the product ♦ (the shillings 
and pence not being reckoned), ^ of itself -^ of the third, and 
iV of that tenth ; and add the four lines together : then cancel 
the last two figures ; reckon the next two figures as so many 
fiwthings — ^less 1 fiurthing for every 25 ; the double of the next 
figure as so many shillings; and the rest of the figures as so 
many pounds. 

The whole forms the answer, and is nearly correct— there only 
requires a farthing to be subtracted for every £10 in the answer, 
to give nearly the exact interest. 

* That is, the principal, multiplied by the number of days, and 
twice the rate per cent. 

-Examp/e.— Divide £367,200 by 78,000. 

857,200 Here, after adding l-3d, l-lOth, and 1-lOth to 

i = 119,066 ^® ^"^*™» '^^ cancel the last two figures of the 

_i «# 1 — 11 'qha total : we then reckon 93 as so many farthinea 



4898-69- 



Aru* £4 19 10^ 4, as 4 pounds. The answer is £4, Ids, lO^d,^. 

which is about |d. more than the exact sum. 

The DmsiOH by 7800, in the case of 5 per cent, is performed 
in the same way as that by 78,000, only, instead of cancelling the 
last two figures, as above, cancel merely the last figure. 



£ 


£ 8, d. 


£ 


100 


: 956 15 9 : 


: Si 


days. 


days. 




865 


: 127 
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Bbasok of the Hule.— The reason of the rule for Bays will 
be seen at once, on stating any account by Compound Proportion ; 
for instance, Example 2 will stand as in the margin. 

The answer is equal to 
the principal, £956, 15^. 
9d., multiplied ^ the ^ 
number of days, 127/and^ 
bv the rate per cent., 
34, and the continued 
A £956 15 9 X 127 X 8^ _ a ns product divided bv 86600fr 
36500 Kow, in order tuat the 

divisor may contain more 

.-. £966 15 9^X 127 X 8^ 2 ^ ^ ^^'zT'tM^ ^^^^W ' 
73000 for the divisor ; and that 

the fraction may retain 
its original value, we must multiply one of the factors in the numerator 
by 2. The rate per eent. being generally the smallest, its double is 
taken. Hence the rule. 



With regard to the short method of dividing by 73000, it will 
be sufficient to observe, that since 

1 1'37 

= '0000137, nearly = 



73000 ' '^ 100000 

therefore, when we are required to divide any number, as 
850584, by 73000, we will obtain the same result by multiplying 
the number by 1*37, and then dividing the product by 100000. 
Now, in multiplying by 1*87, we let the given number stand for 
onccy and the decimal *37 we separate into parts, as in practice ; 
namely, -38^, -OSJ, -00 J; thus : 





850584 = 1* time the given number. 


•331 = i of 1 


283528 = -SSi » 


•03i- = ^ /. -331 


28352 = -031 f n 


'00^ = T^y " -03^ 


2835 = -OOJ- // /r 



.-. 1165299 :* 1-37 *» w 

Now, to divide 1165299 by 100000, we have merely to point off 
the five right-hand figures for decimals (p. 153). The reason of the 
oorrectionu, 

1*37 1 

that TTT;r^ is somewhat greater than the reciprocal of rr^rjr:, 

10000 fvUvU 

To find what the correction is, we may calculate the interest of 
£10000 for 73 da3r8 at 5 per cent. The true answer, we know, is 100. 
Working it out, however, by the rule, we find the interest to be 
100*010, or nearly 10 farthings above the true answer ; this is very 
nearly 1 farthing on every £10 of interests 
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EzsrolMf. 

29. What is the interest of X781 for 47 days at 5 per cent. ? 

Ans. £5f Of. 6}i. VVs* 

80. What is the amount of £1127 for 213 days at 5 per cent. ? 

Ans. £1159, 17«. S^d. m. 

31. What is the interest of £641, 12«. 6i. for 36 days at 4^ per 
cent.? AnB.£2fies,Uid,iiii. 

82, What is the interest of £7188, IBs. id. for 158 days at 8^ per 
cent? . • . . . Ans. £100, 8a. SJcf. iVaV 

33. Bequired the amount of £828, 16<. lid, from January 7 to 
Idarch 29 at 2f per cent.* • Ans. £830, 15$. 2J</. ^MMj. 

84. Find the interest on £584, llf. 8^</. from Fehruary 21 to 

August 17 at 3} per cent. • Ans. £10, 12«. 7id, Tjiiv* 

85. What is the amount of £816, 175. 6jc?. from June 14 to 

September 25 at 4f per cent. ? Ans. £826, 19«. 8^(/. HJ^ j. 

86. What is the interest of £875, 14^. 6i. from August 10 to 

December 14 at 4^ per cent. ? Ans. £12, 165. Hid. ^^. 

87. What is the interest of £697, 85. 5^. from June 17 to 

December 81 at 5 per cent. ? . Ans. £18, I65. 5^i. ^i^. 

88. What is the interest of £739 from March 5 to October 11 at 

2} per cent. ? . . , . Ans. £11, 25. Sid. 4|. 

89. What is the interest of £690 from July 28 to November 

18 at Si per cent. ? , . . Ans. £8, 125. lOid. ^. 

40. On January 1, 1844, A' owed to B £173, 155. How much 
will be due on May 15, supposing interest at 6 per cent, to 
be charged on the debt ? . . Ans. £176, 195. 8j<f. ^. 

* NoTB. — ^In exercises 33 to 40, we require to ealonlate, in each case, 
the niimber of days from the one given period to the other. The follow- 
ing is the method of calculating the number of days—as, for instance, 
from January 7 to March 29 — 

Jan, 24 Here we take the remaining days in January 

Feb. 28 ofter the 7th, then the days in Febmaiy, and 

j^nr. 29 "^^ days in March up to the 29th, and add them 

. -^ , all together. The day reckoned from is not 

Afu. 01 days. oounted, but that to which we reckon, is counted. 

h 



Mar. 
April 


16. Principal, 300 
7. Paid, 60 


Days at 

interest. 

X 22 = 


Prednett. 
6,600 


Balance, 
July 16. Paid, 


250 X 100 =r 
100 


25,000 




Balance^ 


150 X 8? SI 


13,050 
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V. To CALCULATE THE INTEREST ON SUMS OR DEBTS WH«N 
PARTIAL PAYMENTS ARE MADE. 

A partial payment of a debt is made, when part of the prin<4pal la 
repaid after a certain time, leaving the balance at interest for a longer 
period. 

Rule. — Multiply each sum or balance due, by the numjbor 
of days that it lies at interest, and add together the different; 
products ; then multiply the sum-total by twice the rate per 
cent, and diyide the result by 73,000, 

Example, — ^A sum of £300 was borrowed on March 16 ; of 
which j£50 was repaid on April 7, JCIOO on July 16, and th<^ 
balance, including interest at 4 per cent, on October 11 ; how 
much will the last payment amount to ? 

Here £S00 Ilea «t 
interest from Iftuch 
16 to April 7, that ^. 
S3 daje; we tiiere** 
fore multiply SOO b/ 
32. On April 7, £50 
was paid, and tbe 
balance, £200, lies at 
interest from April 
.^^.^ 7 to July 16, that iv 
44,650 100 days; we there- 
g fore multiply 250 by 

-A ^^^^TTffTn^T^ ^^* Affain, on July 
78,00 0)357,200 le, £loo wis paicC 

Interest due at Oct. 11, £4 17 lOj gw, Sjat i?te!?2t 
Balance at July 16, 16 ftx)m July 16 to Oo- 

Ans, £154 17 lot day8;henoewemnl<- 

tiplylfiObyST. We 
now add tbe products, and multiply their sum, 44660, by 8, twice the rate per 
oent., and then divide the product by 73,000; the interest is £4, 17s. 10i<l., to 
which we add £150, tbe balance due at July 16 ; and the sum £154, 17«. lOid. is 
the amoont of the last payment. 

Exercises. 

41. A hiU <tf £1000 became due on June 17, of which £250 was paid 
Aug. 1, £300 on Oct. 11, £160 on Nov. 17, and the balance on Dec. 31 ; 
how much interest was then due at 4| per cent.? Ans. £16, Ids. ^d, ^. 

42. A person horrowed £500 on Feb. 2 : he repaid J of this sum on 
May 15, | on Aug. 1, 1 on 2f oy« U, and the remaming ^, together with 
the interest, on Dee. 31. Beqnired the amount of the last painxient. 

Ana. £140, 6». lOj^i. ^, 
43b A gentleman borrowed £750 on Jan. 1 at 4) per cent., of which 
he is to repay £220 at Lady-day, £125 at Midaommer, £185 at Michael- 
mas, and the balance, together with the interest, on Christmas-day * 
how much will the last paiyment amoont to ? Ans. £240, I69. 5^. ^^* 
44. Beqnired the interest, at 3} per cent, on £320 due on September 
^^» ^^ °' y^^ ^^^ ^'^ P«^ «n Kovonber 23, £50 on Deeember 
£^00 on Jaanaxy 18^ 1847, £30 on Fabmary 22, and the balance on 
■"■^ 11» Ans. £3, 16». 6^^. §^ 
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45. I lent X4e6 to • ftiend m Hsndi H, and neiirei >i put 
payment £66 on April SO, £ISO oil July II, X120 on Aogiut 16, 
£100 on October 19, and the balance mi November 30 ; how miuji 
inteieat hare I to receiTs, at thU Ia»t date, at 3} per cent. ? 

Aiu. £6, 13.. Oji iHi. 

46. A. receiTod from the bank on March 1, £700, of which be 
pBld £100 on April 1, £100 on May I, and £100 on Che lit of 
each Encceeding month nntil the whole amount was p^d ; bow 
mnch wai the litt payment^ inclnding the interert at 41 per cent ? 

Ana. £U0, 111. Sjd VV- 

VI. To OAIilOlATS THK INTEBBST OK A0O0UIIT»-0URBXMT. 

iw Aoooxnn-critaMtn is u accooiit in wMdi it dnwn out, in Dr. 
■nd Cr. (Debtor and Cieditoi) "fJ"!^', a lUtemsBt <tf th* tnuuBetiana 
that hart talun idaoe between two partiw, during a DTOi time. 

nw tea a-^ Dt dOUr, it {OaMd on the Wt, to ihtw that the 
MvnqtCNteitiide&eorfortiieninuaitbalrft; and th« torn O., or 
ertditer, ii fheei on the right, to ibaw tiut the ccmnHmdent ia 
emUtar tar Hte tmoa on the light IThe word Ta, ii wed to denote 
Di. : J^, to denote Cr. 



Mr Javu Sdcww, London, in Accouot-conent with 
^- Bosni Ben, LiTeipqcd. G 
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I i By Goods, 

Bill, 

Goods, 

BaLfwd. 



Uverpool, June 30, 18G9. 



BOBERT DtTF. 



Thb aaoonut ta drawn oirt 1^ B. DtiC, and laBt to J. Siupe 
JnneSa On thelaftorDr.ubarewrittaoaUthesaiuthatffii. 
owea to l>nff ; a»d en tha Cfe aide the nma that Ihiff ow 
Intaraat at 4 per aaut. la then eahmlated on the aoeoent, as oeiow ; ana 
ae Doff finda that B^nwniiadnehiia£3,8i. 2hiw of interest, be oiteta 
it on the Dr. nde. He next adds the Dr. d^, end flnda (fas amoan* 
to be £iege, 19(. flJiL ; tiuB the OMide, wbid) amoBnts to ei543. Us. 
U. lliedifferrauebetwe«atiuea,£UiS,Ss.Slrf.,lsentn«dontfaeCfe 
ride, to balanee the aeeonnt, and then bandened to the Dr. aide of a 
new accoDiit, shewinK that J. BimpaeB is owitic B. Doff £163, 8a m. 



m 



BLBMSNTS OF ABITHMBTIG. 



Intebbsi on tite account is calculated as foUourg i 



l)a3r». 

Jan. 18, To £360 U 9 X 163 

Mar. 23, 'r 468 11 6 X 99 

Apr. 17, « 124 10 X 74 

May 22, » 739 15 4 X 89 



Dr. 
= 58800 
= 46389 
= 9213 
= 28851 

Cr. 

= 18616 
= 60400 
= 23450 
=s 9670 



146,25a 



112,136 

81,117 
8 

73,000)248,936 



Interest, jCS 8 ^ 



Jan. 1, By £102 17 X 181 . 

** 30, *^ 400 X 151 

Apr. 24, «r 350 X 67 

June 16, # 690 14 4 X 14 . 

As the account is supposed to be settled 
up to June 30, the interest is calculated 
according to Bule Y. page 172, on all the 
sums on both sides of we account, up to 
that date : as, for instance, on £360, 14^. 
9d, from January 18 to June 30, or for 1^ 

days ; and so on. The j)roducts ef the Dr. side are placed in one 
column, and of the Cr. side in another ; each column is then added* 
and the smaller of the two sums deducted from the greater; the 
interest is then calculated on the difference ; and the Dr. products in 
this case being the greater, the interest is entered on the Dr. side of 
the account-current. 

In multiplying the sums by the number of days, the shillings and 
pence of the products have, for convenience, been left out. 

Exercisee. 

47. Bequired the interest on the following account to December 
81, at 4^ per cent. : 

Dr, Mr J. Maclaurin in Account-curt, with W. Ferbib. Cr. 



July 17, To Goods, . 


£450 


July 30, By Cash, 


. £340 


Aug. 15, » Cash, . 


. 300 


Sept. 17, 1* do. . 


. 693 


Sept. 4, tt do. 


721 


Oct. 15, f do. 


960 


Nov 11, » do. . 


. 875 


Nov. 29, «r do, . 


. 123 



Ans. Interest due to Pcrrie, £5, 45. 6^. \i^, 

48. Jamieson and Son are indebted to Alexander Banks £452 
on July 5 : they grant him a bill i^r £165, payable on July 18 ; 
and another for £225, payable on August 1 ; they are due him 
for goods £347 on August 25, and £127 on September 11 ; they 
grant him a bill for £439, due on October 10; and on November 
8 they send goods to the value of £716 ; on December 17 they 
receive from him £560. Bequired the account-current sent to 
Banks on December 81, allowing interest at 5 per cent. Ans. 
Jamieson and Son, owe Banks £1, Os. O^d, |f for interest ; Banks 
ii indebted to thorn £57, 19s. 11^^. H- 
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COMPOUND INTEREST i» compnted by adding to the 
principal, the interest dne at anj given time, as — at the end of a 
year ; then reckoning interest on this new amount for a similar 
period, and again adding it as before ; and so on. 

Example, — ^What will £100 amount to in 8 years, at 5 per ct. 
compound interest ? 

£100 Here we add to the principal, the 

f' (% (% interest for one year, £5 ; then to this 

o ^ ^ amount, the interest for the second 

105 lat year. year, £5, 58. ; and to the last amount, 

5 5 the interest for the third year, £5, 

Tm — A — a 9A vA.» 1^« ^' The total amount at the end 

B 10 g ^ of the third year is £115, 15». 6d.— 

** namely, principal, £100; and com- 

Ane, £115 15 6 3d year. pound interest, £15, 15a 6d. 

Compound Interest may be calculated in this way when the 
time is only two or three years ; but for longer dates, this would 
be a tedious process, and another method is employed. See 
Compound Interest, page 227) where the subject is treated of at 
lesgtli. 



DISCOUNT. 



Discount 13 a charge of so much per cent, made by bankers 
and others, for advancin&f money upon Bills, &c., before the^ 
are due. Discount is aeducted from the given sum, and is 
thus the reverse of Interest. 

■ 

A Bill is an agreement written on stamped paper, in which a 
debtor agrees to pay to his creditor on a certain day, a specified 
sum of money which he is owing to him. 

The bill may at any period be discounted by a bill-broker or 
banker. The discounting of a bill consists in giving the money 
for it, less a certain sum for interest. Thus, if a bill for £100 for 
three months is discounted at 5 per cent., a charge equal to three 
months' interest is made by the discounter, and this is his profit 
for the loan of the money for that period. 

The net proceeds, or, present worth of a bill is the net sum that 
is received for it, after deducting the discount. 

According to a practice of old standing, bills are not presentable 
for payment till the thurd day after that which is specified for 
them to fall due. The three days idlowed are called the dca/s of 
^race. Thus, a bill drawn on the 5th of August, at three months, 
is not legally due till noon of the 8tb of November. 
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Discotmr U also llie term applied to the allowance or deduction 
frequently made at the settlement of accounts. Hius, a person 
who is owing an account of £100, on settling it, may rec^ve an 
allowance of 2 J per cent. ; he wonld therefore pay only £97, 10^., 
the remaining £2, lOs. being allowed as discount. 

When discount at so mudi per cent, is stated without any time 
being specified, as, * discount 5 per cent, on £250,' the meaning 
is, that discount is to be reckoned at the rate of £6 for every 
£100 in the 8um» 

DlSCOUHT IB CALCULATBD IK THE BAMS WAT AS XHTEBEST, 

whether for years^ months, or days. When no particular time is 
specified, it is calculated by Bule I. of Interest. 

Examph. — What is the discount and net proceeds of a biU 
for £250, dated Aug. 1, due at 4 months after date, which was 
discounted on Sept. 23, at 4 per cent. ? 

£ s, d, "B-ere the bill is pa^ble on 
Bill, 250 l^<icniber 4, reckomng the 

l>eductdi8oott!it for W days, 1 19 6 free days €f gmee^iA^iBm 

'^ 72 days atter September S3, 

Net proceeds, £248 6 the day on which it was dis- 

counted. The discount for 
72 days is calculated as in Interest, Bule IV., and amounts to 
£1, 19^. 6(2., which being deducted from the bill, leaves £248, Of. 6d, 
as the net proceeds. 

In discounting bills, any farthings in the answer are considered, bjr 
bai]j£ers, as a penny ; thus, if the discount amounts to £1, 19& 5|c?., it 
is reckoned as £1, 19& 6d. 

Discount at 10 peb cent, is calculated by merely taking -^th 
of the given sum — ^that is, dividing it by 10 : thus, discount on 
£370 at 10 per cent, is £37. 

Exercises. 

1. A bill dated January 1, at 3 months' date, for £739, 16«. llcf., 
was discounted on February 14. What was the discoant and net 
proceeds? Ans. Discount, £4, 19s. 3}dL i^^; net proceeds, 
£734, 17s. l%d. \m. 

2. Required the discount and the net proceeds on the follow- 
ing bills at 4 per cent., which were discounted on April 4 : one 
for £174, dated February 24, at 4 months ; one for £1000, dated 
March 15, at 2 months. Ans. Discount, £6, 8s. 5^ |f|f ; net 
proceeds, £1167, 11«. %\d. >^^. 

3. The following bills were discounted on June 27 : Na 20, for 
£360, dated April 14, at 5 months; No. 23, for £721, dated May 
2, at 3 months ; No. 31, for £875, 10s., dated May 16, at 2 months ; 
and No. 32, for £691, 15s., dated June 3, at 4 months. What 
was the net proceeds, allowing interest at 4 per cent., and 
commission at ^ per cent. ? . . Ans. £2619, Os. 4 jdl jf^. 

. Discouirr, At practically understood, is calcnlated as above, by 
deducting the interest for the given tim« from the principaL 
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Difloomrr, in thb stbiotlt correct bwxsb, ii ascertained hy 
calculating what is the sum which, with interest for the giren 
time, ¥rill amount to the sum on which the true discount is to be 
taken. 

The Interest on the smaller sum thus found, is equivalent to the 
TBUB DISCOUNT ou the glveu sum ; and the smaller sum is called 
the r&ESBxn? wobxh of the other. 

I. To FIND THE present worth of a debt dub at ▲ cbbtain 

TIME, THIS RATE OF INTEREST BEING GIVEN. 

HuLE — 1. Find, by Simple Proportion^ what £100, with 
interest for the given time and rate, will amount to. 

2. Then say, as the amount of £100, for the given time and 
rfit«, is to ilOOj so is the given debt to the present worth 
required. 

II. To FIND THB irtte Discount on a debt. 

Rule — 1. Find as before what £100, with interest for the 
given time and rate, will amount to. 

2. Then say, as the amount of the £100 is to the amount 
of the debt, so is the interest on £100 to the discount on the 
debt. 

Or, Find the present worth of the debt by Rule I., and 
the difference between the present worth, and the amount of 
the debt is the discount. 

The Heason of the rule is plain. 

Example, — ^What sum of money will now discharge a debt of 
£3725, ll5. 9(/., due 210 days hence, reckoning interest at 4 per 
cent. ; and what is the true discount on the debt ? . Answer : 
Present worth, £3641, 15«. ^d, -}fff ; Discount, £88, lOs. 2}^ -^y^. 

365 : 210 : : £4 : £^,V ^ ^ interest of £100 for 210 days. 

/. £100 + £ Va« = £100 W *= t^® amount of £100 for do. 

.-. £100 W : 100 : : £8725, lis. 9d. : £8641, 15s. 6^^ HH^ present 
worth. 

Here, since 4 is the rate per cent., to find the interest for 210 
days, we8a7,a«365Mto210,soi«£4to£VV> benoe £100 ^^ is equal 
to the amoim« of £100 for 210 days. Agahi,M£100W w to 100; soia 
£3725, lis. 9d. to the answer. Working ont this by Simple Proportion, 
we obtain £3641, 15s. B^cf . -^f^ for the present worth required. 

Again, £100 W < ^7^5 11 9 :: £VV ^ "£33 16 2i^ff^diaco\mU 
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A BDfPLB RULB FOB GALCULATINO TUB TRUB DISCOUNT, and 

present worth of a sum of money, may be derived from tho 
principle stated aboTe, as follows : 

Rule.— Multiply 100 by 865, if for days, or by 12, if for months, 
as the case may be. Then multiply the rate by the given days,' or 
months ; and add both the products together. 

To find the pbbsent worth, say — As the sum of the products 
is to the first product, so is the debt to its present worth ; t^en 
work out the question by Simple Proportion. 

To find the Discount, say — As the sum^ of the products ts 
tlie second product, so is the debt to the discount. 

The Example in the previous page will stand as under. 
100X866 = 36500 

4 X 210 = 840 Present worth. 

Sum . . 87340 : 86500 :: X8725 11 9 ; £8641 15 6H||^ 

Discount, 
iigain, • 87340: 840 :: £3725 11 9 : £83 16 2ivV^V 

Here 865 : 210 : : £4 : ^J = Interest of £100 for 210 days; 

4 V 210\ 
.-. £(100 + — s^r-- I : £100 : : £3725, 11«. 9rf. : present worth. 

If the first and second terms be multiplied by 365, which doev 
not alter the ratio, it becomes 100 X 865 + 4 X 210 : 865 X 100 
:: £8725, 11«. 9dL : present worth; but the first term is 100 X 365 
+ 4 X 210 ; that is, 100 multii^ied by the number of days in a 
year 4- the rate per cent, multiplied by the number of days for 
which the discount is to be given ; and the second term is 100, 
multiplied by the number of days in a year. To find the discount, 
the second term of the proportion is 4 X 210, and the other terms 
the same as before. 

The Bbabon of thb Bulb is obvious from the above remarks. 

Exercises. 

4. What is the present worth of £456, 18«., due 146 days 
hence, and the true (uscount on the debt? Ans. £447, 13s. 11 JJ. -fV 
present worth ; £8, 19s. 0\d. \^ discount. 

5. What sum of money will now pay a debt of £1000, due 2 
years hence, interest at 8.V per cent, and what is the true 
discount on the £1000 ? Ans. £934, lis. 7%d, ^ present worth ; 
£65, 8s. 4 Jcf. ^ discount 

6. What is the present value of £461, 12s. Zd^ due 11 months 
hence, interest at 4f per cent., and the true discount on the debt ? 
Ans. £442, 7s. 0^. \^ present value; £19, 5s. 2^<;. 4^ discount 

7. I owe £788 in 23 days, £276 in 101 days, and £372 in 219 
days. How much money will discharge these debts at present, 
interest being allowed at the rate of 4 per cent. ? 

Ans. £1872, 8«. IJd: ii{)4)tf • 



COMMISSION AND BBOKEBAGE. 

CoMMissioif 18 8 charge of to mucli per cent, made by an 
ajirent for buying or selling goods, &c., on account of anouier. 
The rate varies from 1 to 10 per cent. 

Brokeraob is a similar charge made Irjr persons termed 
brokers, for assisting others in buying or sellmg goods, shares, 
ice. The rate is usually less than 1 per cent. 

Rule. — Commission and Bbokebaob are calculated by 
multiplying the given sum by the rate per cent., and dividing 
the product by 100, as in Interest, Rule 1. 

When the rate is 1, 2, 8 per cent^ &c., pounds are meant; and 
when the rate is ^, ), &c., these fractions of a pound are meant ; 
when the rate is expressed in shillings and pence, take propor- 
tionate aliquot parts ; thus, for 15s. take $ of £1. 

Tbb Beasoh of the Rule will be obrious by stating the 
accounts, as in Simple Proportion. 

Examph l.-»What is the commission on £785, 15«. 8dL, at 8} 
percent.? 

«« r A* i' P^m^' In this example, I multiply £735, 

736 16 8 16». &f. by 3}; the product is £2575, 4». 1(W. 

3J This product I now divide by 100, and the 

2207 7 qnoiient, £25, 15f. Q^d, A, is the oommisaion 

867 17 10 '^^ff"*^ 

1 nA\oR'7H — 1 in ^^ answer may be readily found within 

l.UU;i5,76 4 lU ^ farthing, hv annexing half the number of 

___ir shillings to the poimds of the prodnct, and 

15,04 pointing off three rifi^t-hand figores as ded- 

12 mals, then valuing tiie dedmaL Thus, in the- 

7rv» present example, naif the number of snillings 

^«^7 m the product is 2; this 2 annexed to lHa 

* pounds, £2575, gives £25752. Pointingoff the 

2(82 _ three ri^^t-hand figures, we have £25'75^ 

Iqq " TS which is equal to £&, 159. OJef. 

Example 2.— What is the brokerage on £697, 18«. M. at 4s. 8<f. 
per cent. ? 

£ 9, d. 

697 18 9 In this example, aliquot 

it, sz\ ot£l 189 10 9 P>"^ of £1 are taken for the 

1 no M ft*> iR ml divided by 100, gives tiie 

1,00) 1,62 15 10^ brokerage lequief-namely. 

Ana. £1 12 m^ £1, 12s. 6^ li- 

or £1-628 = £1, 12s. 6Jd 
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jS!rerc»e«.— What is the commission on the following sums ? 

1. £325, 19s. lid, at 5 per cent. . Ans. 

2. £695, 10*. llicf. at 8 per cent. . f 
8. £884, 17«. 9<2. at 2 per cent. . . » 

4. £1284, 155. 6jdL at 4} per cent. . » 

5. £479, Is. SyL at 8f per cent. . f 

6. £678, 2s, 6d. at 5} per cent. . » 

7. £7854, 14«. 3d, at H P^^ ce°^* • " 

8. £572, 4«. 6^. at 13| per cent. . » 

What is the brokerage on the following sums ? 

9. £489, 12s. 6(i at 8s. 4<f. per cent. . Ans. 

10. £975, 10s. 3d, at 5s. 6d, per cent. » 

11. £1025, 15s. 4d at i per cent. . » 

12. £781, 17s. 9^. at I per cent. . n 
18. £456, 7s. Sd, at 7s. 6d, per cent. . >r 

14. £840, 9s. at 4 per cent* . . # 

15. £5239, Is. 4d, at 2s. 9d. per cent. . » 

16. If a broker sells goods to the amount of £725, 14s., what is 
his allowance at | per cent. ? . . Ans. £2, 14s. SJdL ^ 

17. A broker procures sales for his employer to the amount of 
£1565, required his allowance at ^ per cent. . Ans. £7, 16s. 6d 

18. An agent annually disposes of woollen stuffs to the amoimt 
of £820, 14s. 6d. ; of cotton to the amount of £827, 15s. 4d ; of 
linen to the amount of £120, 19s. ; of silk to the amount of £816, 
14s. 9d, ; and of other manuflBUitures to the amount of £6432, lis. 
5d, ; what is his annual income, supposing his commission to be 
at the rate of 4 per cent. ? . . . . Ans. £320, 15s. 

19. An agent is allowed 5^ per cent, for selling goods and 
guaranteeing the debts to his employers. His sales in a year 
amount to £28514, 16s. 9d,, his losses to £600, lis. 8<?., and the 
necessary charges attending the business are £117, 4s. 4d, ; what 
is his net annual income ? . . Ans. £575, 10s. S^d. f^. 

When an agent guarantees the debts to his employer, his oCnn- 
mission is called a Dd^eredere commission. 

20. An agent shipped for his employers goods to the value of 
£561, 4s. lOd. ; the charges of package, porterage, &C., amounted 
to £3, 15s. Qd, ; the shipping charges to £5, 10s. 8dL He is 
allowed 2^ per cent, on the sum laid out ; required the amount of 
the invoice, Ans. £584, 16s. Z\d, ^ 

See Invoice, pp. 74 and 184. 

21. An agent sent his employer in Jamaica an account of the 
sales of 50 hhd. of sugar, amounting to £2750, 18s. 9dl ; commis- 
sion at 2\ per cent., and brokerage ^ per cent. ; duty, freight, and 
othw charges, £935, 7#. 6d ; what was the net proceeds due to 
his employer ? Ans. £1788, Os. %\d. 

See Account Sales, p. 185. 



INSUBANCE. 

Insuramob is a contract bj which certain persons or insur- 
ance-offices engage to make good to the party insuring, losses 
he may sustain of ships or their cargoes at sea, or of houses or 
goods by fire. 

The parties who take upon them'belves the risk, are called the 
insurers, or underwriters ; and the person protected, the insured. 

The sum paid to the insurers is called the premium; the 
stamped paper on which the contract is written, the policy of 
insurance; and the stamp-duty on the policy, the poiicy^duty. 
Besides the premium and duty, there is, in some cases, a com- 
mission charged. 

Sums of money are also insured on persons' lives ; an individual 
contracting to pay a certain premium annually during his life has 
a sum insured to be paid to Us fiunily at his decease. 



I. To FIND THE PREMIUM ON THE SuM INSURED. 

BuLE. — Multiply the given sum by the rate per cent., and 
divide the product by 100, as in Commission. 

When the rate is 1, 2, 8, per cent. Ac., pounds are. meant. When 
the rate is expressed in sMllings and pence, take proportionate 
aliquot parts ; thus, fiu: 15«. take } of £1, or for 8«. ^d, take 
i of £1. 

When the rate is expressed in guineas, calculate as if it were 
in pounds, and to the result add ^, for the premium required. 

In the following exercises, the stamp-dutv on the policy, and the 
commission on the amount insured, are added to the premium, to give 
the whole expense of the insoranoe. 

When the amount insured is not an exact number of £100, the 
polioy-duty is calculated on the number of £100 next greater than the 
amount insured ; thus, if the amount insured is £35Q, the poliqy-duly 
is calculated on £400. 
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Exampie.'^What if the ezpenie of insuring a cargo Ytloitd kk 
X754, 14j. 7d^ the preminm being 8 goineas per cent^ poliej-dnty 
5s. per cent., and conunission ^ per cent. ? 



£ 8, d, £ 8, 
754 14 7 754 14 
8 


d. 

7 Duty 


. £:•. 

on £100 s . !0 


100)2264 3 9 100)877 7 
£22 12 10$^ £3 15 

£ i. d. 

22 12 lOJ^ 

Add^^ 1 2 7\^ 




£800 = 2 kJ 



Frenuum = 28 15 ^^h^ 

£ 8. d, 
Prem. on £754, 14s. 7cf. at 8 gnin. per cent. = 28 15 5} nearly. 

Com. n n If ^ u =dl5 5f4r 

Policy-duty on £800 <» 5». » = 200 

Whole expense, . . =; 29 10 11^ 

Ezerdses. 
Required the premium on the following sums. 

1. £780 at 2^ guineas per cent • . Ans. £20, 9s. Bd, 

2. £1965 at 3^ guineas per cent. . Ans. £67, Is. 1 jcf. %. 

8. £873 at 4f guineas per cent. . Ans. £48, 10s. 9}d A. 

4. £695 at 5 guineas per cent. , . . Ans. £36, 9s. 9dL 

5. Find the expense of insuring household property to the 
amount of £650, the premium being Is. Cd. per cent., and policy- 
duty 3s. per cent. Ans. £1, 10s. 9d, 

6. What is the expense of insuring £780 on goods from Leith 
to London at 1^ guineas per cent., policy-duty 2s. 6<f. per cent., 
and commission ^ per cent. ? . • • Ans. £17, 3s. Q^d f . 

7. What is the whole expense of insuring £1821 on goods from 
Oporto to Leith, premium 5} guineas per cent., policy-duty 5#. 
per cent., and commission ^ per cent. ? Ans. £119, Os. 4^ ^ 

8. What is the expense of insuring £2670 on goods from 
London to Jamaica at 6^ guineas per cent., policy-duty 5s. 8d. 
per cent., and commission ^ per cent. ? . Ans. £195, 13s. 1^ 

9. What is the expense of insuring £8587 on a brewery at 2s;. 
Bd, per cent, and poUcy-duty Ss. per cent. ? Ans. £9, 17s. 8gd }. 



II. To FIND ROW XUOH MUST BB IMSUBBOy HI OKDBB TO 
OOYBR A GIVBN SUM, BB8IDBS PAYING ALL BXPBKSEB 

OF PREMIUM, &C. 

A merchant Bometimes insares not only the value of his property, 
but also the premium, duty, oommission, and other ehaives ; so that, 
jfk case of loss, he may be entitled to receive from the underwriters, or 
insurance-o£Eloe, a sum equal to the value of the property and expenses 
of insurance. In this case, the property is said to dq covered. 

Hulk. — Subtract the percentage to be paid for premium, 
duty, and commission, from £100; then state the case as a 
question in Simple Proportion, thus : ^ As the remainder — that 
is, £100 less the expenses — is to £100, so is the given sum to 
the amount to be insured/ 

Example* — What sum must be insured to cover £2820 in case 
of loss, the premium being 6 guineas per cent., policy-duty bs, 
per cent., and commission ^ per cent. ? 
Deduct firom j£i00 

Premium, 105/ 
Policy-duty, 6/ 
Commission, IQ/ q 

£di : 100 : : 2820 : 3000 Am, 

Here, on deducting the premium, &c., on £100, from that sum, the 
remainder is £94 ; and, consequenthr, we must insure for £100, in order 
to cover £94 ; the question, .therefore, is stated thus : 'As £94 is to 
£100, so is £2820 to the sum to be insured for.' 

Proof. 

Sum insured X8000 

Premium on £8000 at 5 giun. per cent. = £157 10 
Policy-duty » » 6«. w = 7 10 
Commission » ^ » = 16 jgQ 

Net proceeds, £2820 

Ezereiset. 

10. What sum must be insured to cover £8074, 16«. in case of 
loss, the premium being 3 guineas per cent., policy-duty 5s. Sd, 
per cent., and commission ^ per cent. ? • • . Ans. £3200. 

11. What sum must be kisurcd to cover £750, premium 2|> 
guineas, and commission i per cent» ? . Ans. £774, Bt, lO^d. ff. 

12. How much must be insured to cover £675, the premium 
being 4^ guineas, and commission i per cent. ? 

Ans. £710, 45. n^d, W^ 

13. How much must be insured to cover £1000, the whole 
expenses attending the insurance being £8, 7s. ^d, per cent. ? 

Ans. £1091, 8s. 1^^ 

14. What sum must be insured to cover £1250, the whole 
expenses attending the insurance being £5, 15s. per cent. ? 

Ans.£1326,5s. 2)dl4ff 
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Note. — ^By the * oyertaker ' in the above sale, is meant the addi- 
tional barrel required for the coffee taken out of such of the tietoes 
as have be«n opened on account of breakage or other damage. 
The freight is charged on the weight of the produce. 

An Accouirr-SALBa k an aooount drawn out by a oommiasiiMMii^Btt^'^ 
shewing the sales he has made of goods on account of another l^vtT- 
It contains a statement of the quantities sold, and the prices, alio, fqift.^ 
charges for freight, commission, &c. , " 

17. On the 6th February 1859, Henry Barclay ft Ga' <iP 
London shipped the following goods on board the BonpUM^ 
J, Thomson, master, on account and risk of Messrs James AHUi'^ 
& Co. of Kingston, Jamaica : No. 1 to 6, 6 puncheons of strong 
odf-skin shoes, as per invoice, £278, 155. lid,; No. 7, a caisei^ 
Unen-tick assorted, as per invoice, £42 ; No. 8 to 16, 9 bales best^ 
tow Osnaburgs, as per invoice, £236, 5s. ; No. 17 to 24, 8 cases 
white platillas, as per invoice, £828, 5s. 4d; No. 25 to 38, 14;; 
bales lint Osnaburgs, as per invoice, £367, 10s. ; No. 39 to 41, 3 
caises felt hats, as per invoice, £32, 28, Entry, bond, and deb^- 
ture, £4, 8s. ; cartage, wharfage, and shipping charges, £7, 9s. 6d,; 
freight and bills of lading, £38, 10s. 6dL; insurance on £1500 at 
2 per cent. ; policy-duty, £3, 18s. dd, ; commission on £1835 ttt^ 
5 per cent. ; commission on the sum insured ^ per cent. What ft-' 
the amount of the invoice ? • . • • Ans. £1443, ^Oiui' 

18. James Lowe of Dundee receives, on the 7th March 1859, ~ 
by the Brothers, William Salmond, master, from Dublin, 9 bales 
of linen, to sell on account of Robert Hay of that place. On the 
23d March he sells to Whyte & Co. No. 2, containing 20 peces 
at 23s. 9(£ per piece; No. 3, 15 pieces at 24s. 6ef.; No. 5, 25 
pieces at 2^. dd. ; No. 8, 17 pieces at 28's. Sd, On 1st April he ' 
sells to Gordon & Co. No. 1, 28 pieces at SOs. 6d, ; No. 4, 25 pieces 
at 27s. 9of.; No. 6, 30 pieces at 30s. 6d,; Na 7, 15 pieces at 
81s. 9£^.; No. 9, 30 pieces at 32s. 6d. He pays for freight and 
land-waiters* fees, £7, 3s. dd ; cartage, porterage, and wharfage, 
£1, 12s. 4^ ; warehouse rent and insurance against fire, 7s. S^d ; 
commission on the gross proceeds, 5 per cent. "Find the net 
proceeds, and write out the account-sales, Ans. £264, Is. ll|d 
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PBOnt AND LOSS. 



Profit and Loss refers to calculations of tlie profits or 
loi^^es.of merchants in buying and selling goods. 

The price at -which a merchant buys his goods, is termed thQ 
coirf price, and that at which he sells them, the selling price. 

When they are sold for more than they cost, there is a profit on 
the transaction ; and when sold for less, there is a logs, 

■The profit or loss is calculated on the cost price, and is usually 
stated at so mudi per cent. 

The method of working questions of Profit and Loss, will he 
seen £.'om the following examples. They are chiefly wrought by 
the rules of Practice and Simple Proportion. 

I. To ASCERTAIN THB TOTAL PROFIT OR LoSS IN SELUNO A 
QUANTITY OF GoODS-^-THB RATES AT WHICH THEY 
WERE BOUGHT AND SOLD BEING GIVEN. 

jSxample, — A merchant purchased 7 tons of iron rods, at 
£10, lis, 9d. per ton, and sold them again at 16^. ^d, per cwt. ; 
how much did he gain on the whole ? 

8oW7ton.= 140cwtat£0 16 H = £114 12 6 The prices at 

Bougbtyton. 10 17 9 = 76 4 3 ^J^J^flt^. 

Total gain, £38 8 3 gold, are calcu- 
lated, and the 
amount of the one is then deducted from that of the other. 

Here we fin4 how much money was paid away by finding the cost 
of 7 tons, at £10, Us. 9d, -per ton, by Compoimd Multiplication. 
Then we find how much was received by valuing 140 cwt. (7 tons) 
at 168, ^id. i>er cwt. by Practice. Now, since the money received is 
greater tiban the money paid away, therefore the merchant gains 
£38,S8.dd. 

Exercises. 

1. A merchant purchased 345 cwt. Bengal rice at 16s, ll^d. 
per cwt., and by the market rising, he was enabled to dispose of 
the whole at Ids, 6^d. per cwt.; how much did he gain by the 
transaction ? Ans. £42, IBs, B^d, 

2. A person bought 137 cwt. of pearl sago at £1, lis, 9^. per 
cwt., and sold it again at 4^. per lb. ; whether did he gain or 
lose, and how much on the whole ? . Ans. £33, 7s. lO^d. gain. 

3. I sold 547 firkins of Irish butter at £2, 6s, lO^d, per firkin, 
and lost £210, 7«. 4c/. on the sale ; what was the prime cost of a 
firkin? Ans. £2, 14«. 6|rf. i^^, 

4. I bought 2 butts of sherry, each containing 108 gallons, at 
19s. 3^d, per gallon, but proving inferior, I was obliged to sell it 
at a loss of £11, 10s. lOd on the whole ; what was the selling 
price per gallon ? . . • „ • • • Ans. 18s. 2id, ^. 
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5. A merchant bought 8^ tons of lead at £17, lis. BcL per ton, 
and by selling he gained £d on the whole ; what was the selling 
price of a cwt. ? Ans. 18s. 9^d^3. 

6. Bought 236 feet of wood at 3<. lOd, per foot, and sold it at 
3s. 4\d. ; how much did I lose by the transaction ? 

Ans. £5, 13s. Id, 

7. A draper boni^t a quantity of superfine west of England 
cloth at 18s. 4^^ per yard, and by selling it at £1, 3s. Id, he 
gained £42, 10s; ; what quantity of cloth was purdiased ? 

Ans. 168 yd. 3^ nl. 

8. A merchant pnichased a quaoti^ of Mauritius sugar at 
£2, 10s. per cwt., and by retailing it at 8^ per lb., he gained 
£123 on the whole ; what quantity did he sell ? 

Ans. 230 cwt. 2 qr. 14 lb. 

9. Bought a quantity of shnmae at £12, lis. 6(L per ton.; but 
getting damaged, I was obliged to sell it at lis. Sd. per cwt., and 
lost £178 on the whole ; what quantity was sold ? 

Ans. 195 tana 19 cwt. 1 qr. 1-^ lb. 

II. To ASCERTAIN THB pROFIT OR LoSS pCT Cetlt, — THB 
COST AND SELLING PRICE BEING GIVEN. 

Example, — If Manilla indigo be bought at 3s. 8^ per lb., and 
sold at 4s. 3^ what is the gain per cent. ? 

, . Here,.ainoe iha^ 

the gam per cent. which costs 3s. 

Sid. is sold for 
4s. S^d., the gain 
is 6^. The ques- 
tion l^en is tins, 
if 3s. 8^. laid 
out on goods gains 
6|d., how mudi 
would be gained 
by laying out 
£100? This is 
clearly an account 

in Simple Proportion, and the statement of it is, as 3s. Sld. of pzime 

cost 18 to its gain, so is £100 of cost to its gain. 

19'ote. — ^In questions of profit and loss, it must be remembered that 
the calculations are made on the cost price, and not on the seUing 
price of the goods. 

Exercises. 

10. If American pork be bought for £3, 2s. per barrel, and sold 
at £B, 8s. 4^., what is the gain per cent ? . . Ans. 10^. 

11. How much is gained per cent, by selling Muscatel raisins 
at £4, lis. Sd, per cwt., which were purchased at £3, 17s. 9d. ? 

Ans. 17^. 

12. How much per cent, is 2ld. on every shilling of prime 
cost? -Ans. 18}. 
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13. Bonght Malabar ginger at £1, Ids. per cwl, and sdd it at 
£1, 128. SdL ; hotr much was the loss per cent. ? . Ana. 1^^^ 

14. Bought 176 cwt. of Gouda cheese at £2, 5«. 4d!. per ewt, 
paid for carriage £5, 7«. 8</^ uid sold the whole at 6^. per lb. 
What was my gain per cent. ? — aa the whole ? 

'^^^- 37i^Mf P^f ce^^*> £150, 28. Id, on the whole? 

15. A bankrupt pays Ida creditors, 8<. 9^ per pound ; at what 
rate per cent; was that ? Ana. £44, !«. 3dL 

III. To ASCERTAIN THE Selling Pkice--thb cost, asd the 

PROFIT OB LOSS FS& CENT. BEING GIVEN. 

Example 1 ; where there (a a profit. — I have a quantity of 
cochineal which cost me 58, Z^d. per lb., and wish to know at 
what I must sell it per lb. to gain 16 per cent. Ans. 68. lyi. ^. 

Since the gain is to be 16 

£ £ 8. d. 8. d. per cent., £100 worth must 

inn . tic . R 9\ , a i is j-. o© sold for £116. Henee 

100 : 116 : 6 3i : 6 1 Jf ^w. ^j^ proportion, As £100 of 

prime cost is to £116, its 
seOing prioe, so is 59. 3j^d. of prime cos^ to its selling price. The 
questicMi is wrought out m the usual way, and the answer found to be 

Example 2 ; where there ie a lo88. — If 6 per cent, is lost by selling 
goods at £2, U. 4d per cwt., what was the prime cost of 1 cwt. ? 

Here, if the goods 
had been sold for £94 
(=100- 6), the prime 
cost would have been 
£100. Henoe the pro- 
portion in the margitt. 
Exercises. 

16. A merchant, 1^ selling sugar at £2, 19«. 7d. per cwt., loses 
17 per cent. ; what was the prime cost ? Ans. £8, lU, d^d. |f . 

17. If iron, which was bought for £5, 38. Hd. per ton, be sold 
at such a rate as to gain 25 per cent., what was the selling price 
per ton ? Ans. £6, de. 2yL ^. 

18. A proTision merchant sold Westphalia hams at £4, Ze. \Qd. 
per cwt., and gained 13 per cent. ; what did the hams cost him 
per cwt. ? Ans. £3, 149. 2\^ ^^. 

19. A bookseller bou£^t a copy of the Encychpcedia Briiannica, 
for £22 ; at what price must he sell it so as to gain 30 per cent. ? 

Ans. £28, Us. 

20. If 7i per cent be gained by selling butter at £4, lOs. ed. 
per cwt., what was the prime cost per cwt. ? Ans. £4, 4*. 2^. |9. 

21. If 15i per cent, be lost by selling Stockholm tar at 15s. 4dL 
per barrel, what was the prime cost ? — and how much was lost on 
the sale of 456 banels ? . . Ans. Prime cost, 18«. 1 J<f. m ; 
loss on 456 barrels, £62, 18«. l^d. ^f^. 
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22. A vood-merchant bought 129 loads of Quebec pine deals 
at 17'. 6^. per load ; at what price must he sell each load so as 
to gaia 24 per cent.? . . . . Ans. £1, U, 9£dL.^. 

23. A merchant sold a chest of tea containing 84 lb. fo^ 
£25, 75., and gained at the rate of 20 per cent. ; what was' the 
prime cost per lb. ? Ans. 5s» O^d. ^. 

24. K a load of AfHcan teak be bought for £11, IO9., at what 
must it be sold to gain 18 per cent. ? • Ans. £13, 11«. 4M j* 

25. How must wine, which cost 18s. 6d, per gallon, be sold so 
as to gain 22} per cent. ? — and how many gallons must be sold 
80 as to gain £70, 4«« S(L? 

Ans. Selling price, £1, 28, 7|ef. | ; 837^ gallons. 

IV. To ASCERTAIN THE CoSt PrICE — ^THB SELLING PRICE, 
AND THE PROFIT OR LOSS PER CENT. ON THE COST 
BEING GITEN. 

Example 1 ; where there is a profit, — ^What is the cost ^oe of a 

yard of cloth, which I sold for 168. 6dl, and thereby gained 10 per 

cent on the cost ? ^ , , , . ^-^^ 

Goods sold for £110 

will, at this rate, cost 

£100; therefore^ to find 

£ £ g fji m what goeds sold for 

firk i/w% ttf i* tL A \, 16*» Od. will cost, state 

110 : 100 :: 16 6 : 15 Ans. the question thui :' H 

£110 cost £100, what 
Willie*. 6d. cost?' 

Example 2 ; where there is a loss. — ^What is the cost, price of 9, 

yard of cloth, which I sold for 18«., and thereby lost at the rate of 

10 per cent, on the cost ? « , , , • .^^v 

*^ Goods sold for £90 

will, at this rate, cost 

£100 ; therefore, to find 

£ £ s. £ what goods sold for 

90 : 100 : : 18 : 1 Ans. 18*. cost, state the 

question thus : 'If £90 
cost £100, what witt 
18*. cost?' 

Example 3. — By selling hops at 5 per cent, profit, I gained 
£69, 10*. 4d. ; what did I pay for them ? . Ans. £1390, 6*. 8dL 

This question is nothing else than the following : 

By selling £100 (al- 
ways regarded as prime 
cost) worth of hops I 
gain £5; what is the 
prime cost of the hops 
that I must sell to gam 
£69, 10*. 4<;.? Hence 
tiie proportion in the 
maxgm. 
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Exercises. 

26. By selling raisins at 4 J per cent, profit, I gained £47, 14«. ; 
VHat was the prime cost ? Ans. £1060. 

,27, Bought nutmegs at 6a. 6d. per lb., and hy selling them 
a^foin at 6 per cent, profit, I gained ^together £32 ; what quantity 
did I sell? Ans. I64I7V ^^* 

■,■.'. 

28. Sold 842 cwt. of sugar at 8 per cent, profit, and gained 

£26| 17«.^ what was it bought at per cwt. ? — sold at per cwt. ? 

Ans. Prime cost per cwt., £2, 12«. 4g(/. ^f-; selling price 
per cwt., £2, 135. lO^d. ^. 

29. By selling 782 gallons of brandy at Si per cent, loss, I lost 
altogether £37, 4«. 2d, ; at what was it bought pef gallon ? — sold 
per gallon ? 

Ans. Prime cost, £1, 7«. 2^. ^VV; selling price, 
£1, 6«. 2J(/. i^. 

' 80. I sold soap at £2, 199. per cwt., which was at 5 per cent, 
profit, and gained £73, 10«. ; what quantity did I sell ? 

Ans. 523 cwt. 24|^ lb. 



V. To ASCERTAIN WHAT WILL BE THE PROFIT OR LoSS PER 
CENT. AT A CERTAIN SELLING PrICE— THE PROFIT 
OR Loss PER CENT. AT ANOTHER SELLING PrICE 
BEING GIVEN. 

Example 1 ; where there is a profit, — What will be the percentage 
gained by selling sugar at £44 a ton, if 5 per cent, is gained by 
selling it at £42 a ton? 







Here the sell- 


£ £ £ 


£ 


ing price, £42, 
which includes 


42 : 44 :: 105 j 


110 


a gain of 5 per 


Dcduet, M the eort of £110^ . . 


. 100 


cent, on the 



TlieraD«iiid«ritt]Mpere«ntas*i«qnIz«d, £10 lis. 10 per cent. «dB. ^^*^*» ^ears the 

same proportion 
to £44, the other 
selling price, that £105— namely, £100 of cost and 6 per cent added— 
bears to £100 of cost, -with the required percentage added : therefore, 
state the question thus : ' As £42 is to £44^ so is £105 to £100 with 
the required percentage added.' The answer is £110, from which the 
ooist, £100, is deducted, leaving £10 the required percentage. 
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Example 2 ; wJiere there is a loss. — ^What will b6 the percentage 
lost by selling sugar at £38 a ton, if 10 per cent, is gained by 
selling it at £44 a ton ? 

Here the sell- 

£ £ £ £ ing pxioe, £44, 

44 : 88 :: 110 : 96 which indndes 

TiMeoftptiaoefMk .... 100 a gain of 10 per 

Tbe •dlfaig priee dedacted from the —T- €ent., beaiB the 

eoctglwM the reqnirwl pereentig*, . . £o tis. S per cent. lots. saine -B rC HH iriioil 

to£3Miheotiier 
selling prioe, that £110— namely, £100 of cost, and 10 per oent. of gain 
added — ^will bear to £100, with the reqnired loss per cent, deducted ; 
therefore, state the question thus: ' As £44 is to £38, so is £110 to £100, 
with the required percentage deducted.' The answer is £95, which 
is deducted from £100, the cost price, and the remainder is the 
percentage required. 

Exercises. 

31. If 15 per cent, be gained by selling hemp at £32, ISs. per 
ton, what is gained or lost per cent, by selling it at £30, 15s. 6^. ? 

Ajoa. £8, Is. 3|dL -^j gain. 

32. By selling goods at 8$. I lost 16 per cent. ; at what rate 
must I sell them to gain 7 per cent. ? . . Ans. 10s. 2\d. \. 

33. Sold a quantity of logwood at £4, 48. 6<f. per ton, bjr which 
I cleared 17 per cent.; but I afterwards raised the price to 
£4, 9«. per ton ; what rate per cent, did I gain at this latter 
price ? Ans. £23, 4s. 7\d. ^V 

34. If 8 per cent, be gained by selling 736 yards of linen for 
£125, 10«. ; at what rate must the yard be sold so as to gain 
16 per cent. ? • Ans. Sc 7%d. ^^. 

35. By selling molasses at £1, 10s. per cwt. I ^ned 14 x)er 
cent. ; but the market falling, I was obliged to dispose of the 
remainder at £1, 2«. Qd. per cwt. : what was the gain or loss per 
cent, at this latter price ? . . . Ans. £14, 10s. loss. 

MiscellaneouB Exercises. 

1. A merchant bought 7428 fleeces of wool at 12«. 3</. per 
fleece ; and sold one-fourth at ISs. 9</., one-fourth at 14s. 2d., one- 
fourth at 148. 7^., and the remaining fourth at 15^. lO^dl. ; what 
was his whole gain ? — gain per cent. ? 

Ans. Whole gain, £872, 8s. 0%d, ; gain per cent., £19, 3s. Q^d, ^. 

2. If 8 per cent, be gained by selling 314 yards of cloth for 
£56, 17s. 6</. ; at what must it be sold per yard so as to gain 
26 per cent.? . ... . . . Ans. 4s. 2yL -flf. 

3. Bought American eheese at £2, 14s. per cwt., and sold it at 
£3, Is. 6c?. ; what was mf gain on 286 cwt. ?— gain per cent. ? 

Ans. £88, 10s. on the whole ; £18, 17s. 9|rf. J per cent. 
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4. A loss of 10 per cent, was sustained by selling Biga flax at 
j£4G per ton ; what was gained or lost per cent, by seUing it at 
£oO per ton ? Ans. £2, Ss, S^d. ^ loss. 

6. Bought 718 cwt. of fine Mocha coflee ^t £5, IGa. Bd, per 
cwt., and sold one-half at 1«. ^d. per lb., and one-half at Is. 6d. 
per lb. ; what was the whole gain ? — gain per cent. ? 

^ns. Whole gain, £1507, 16& ; gain per cent., £86. 

6. Bought 80 casks of cod-oil, each containing 252 gallons, at 
£27, 10«. per cask ; at what must I sell it per -gallon to gain 
£200 on the whole? Ans. 2«. 4iif. ^. 

7. Bought a cask of rum, containing 252 gallons, at 17s. 4cf. 
per gallon ; but having lost 12 ^gallons by leakage, at what must 
I seU the remainder per gallon to gain 15 per cent, on the whole ? 

Ans. £1, 08. U^. a, 

8. Bought quills at Ss. a thousand ; at what must I seU them a 

thousand to dear 20 ^ er cent, and give 6 months' credit ? 

Ans. 98. 10|^ A. 
s. 

100 : 120 : : 6 : the answer. 
100 : 102i 

9. Bought 4914 lb. of mace at Qs, 4^d per lb. ; paid for various 
charges, £10, 17«. 9d. ; sdd 1 726 lb. at 50. Id., 1271 lb. at 48. 3^^ 
and the remainder at 28. d^cL : what was gained or lost on the 
whole? Ans. Gain, £138, 178. B<i 

10. A merchant imported from Madeira 11 pipes of wine, which 
cost him 80 guineas per pipe, and wliich were bottled into 52 
dozen each; bottles and other charges, 28. 4d, per dozen. He 
sold the one half of it at 168. 2d. per dozen, and the other half at 
178. per dozen. What did he gain or lose upon the whole? 

Ans. Gain, £61, l8. 

11. A malster purchases 400 chaldrons of barley at £5, 108. 
per chaldron ; he pays for rent £25, for servants' wages £60, and 
duty at 28. Id, per bushel. Each chaldron of barley produces 
40 bushels of malt; and he sells the malt at such a rate per bushel 
as to gain 20 per cent, on his outlay. Bcquired the selling price 
per bushel, Ans. 68. 6}^ ■^, 

12. A corn-merchant imported from Dantzic 1800 qr. of wheat, 
which cost 478. Qd, per qr. ; but having bonded it for 8 months, 
it lost 3 per cent, in measure. He paid for granary rent, £17 ; for 
duty, 4$. per qr. ; and sold it at 648. 3dL per qr. Bequired Ids 
gain or loss, reckoning interest at 5 per cent. 

Ans. Gain, £826, Qs, ed. 

13. How must prunes which cost £1, 12s. per cwt. be sold to 
gain 25 per cent. ? and what quantity must be sold at that rate to 
gain £100? Ans. £2 ; 250 cwt. 



SHABES, STOCKS. 

Skarbs and Stocks are terms applied to the capital of 
Joint-stock Companies^ and to those lar^ sums of money 
borrowed by Government, termed the National Debt. 

The capital of joint-stock associaticms is raised among the 
partners, by shares fixed at a specified sum ; the shares may be 
^10 each, £50 each, or any other sum ; and some persons may 
hold ten shares, n^hile others have fifty ; and so on. 

The original sum fixed upon for a share is called par; thus, if 
the shares be £10 each, then £10 is par. Should the undertaking 
prove lucrative, and yidd a percentage larger than can be 
obtained from other investments, the shares come into brisk 
demand, and rise in value. A £10 share may bring £12, lOs., in 
which case it is said to be £2, IO5. above par. Sometimes £100 
shares rise to be worth £160, and are then £60 above par, or 
selling at a premium of £60. In the same manner, when joint- 
stock undertakings fall in estimation, the shares either remain 
at or fall below par; thus, if a £10 share be worth only £9, it ia 
said to be £1 hekw par. 

Government Stocks are usually called The Funds: they take 
their special designations from the rate of interest paid on them ; 
thus, the 8 per cents, mean that stock on which an annual 
dividend is paid of £3 per cent. ; and so on. The usual practice, 
in buying and selling these, is to ofibr shares nominally of £100 
par, at from £80 to £90, or upwards, each ; and the market-price 
of these fluctuates according to the abundance or scarcity of 
money, and other circumstances. 

The persons who negotiate the sale and purchase of stocks are 
termed Brokers, and the charge they make for their tronhle is 
called brokerage^ or commissioTu 

Questions as to Stocks, &c., are wrought by Simple FroportioD. 

The method of working the questions connected with the 
various kind of stocks will be best learned from the following 
examples : 

Example 1.— I sold £700 of the 8 per cents, at 91f per cent.; 
what sum did I receive, the brokerage being ^ per cent. ? 

£ 8, d, 
166- : 709- :: 91 12 6 

7 



% 



641 7 6 = value. 
2s,ed. X 7 ^ 17 6 = brokerage. 

£640 10 = net sum received. 



SHARES; STOCKS. 195 

In this example, £100 worth of stock is sold for £91 §, and the qncs' 
tion is, how much will be received for £700 worth of stock? We 
obviously have the proportion above. The true value is found to be 
£641, 7s, 6d, ; but as the broker that was employed to effect the 
Bale chaiges 28, 6d. per cent. = 17«. 6d,, the brokerage must be 
deducted Irom this sum, and the remainder, £640, IO9., wul be the net 
-value, 

Note. — In calculating the value of stocks, the sum paid for broker- 
age ia added to the value ot stock when bought, but deducted horn it 
when sold. Brokerage, in the following exercises, ia always understood 
at the rate of l-8th per cent. 

. Example 2. — ^When the 8J per cents, were selling at 9of per 
cent, a gentleman invested £859, lOs. ; what quantity of stock 
would he purchase, brokerage being \ per cent. ? 

^ , « . 4> J, Here 95i+i = 96J, the 

^^ ,!: ^^ ,A nZy «5w. sum paid for £100 worth 

95 10 : 8o9 10 : : 100 : 900 ©f stock. The statement is 

obvious. 

Example 8. — ^A person invested a certain sum in the 3 per cents. 

t^hen they were selling at £94} ; what rate per cent, liad he for 

his money ? 

Here, by paying £94| + J = £95, 

£ £ £ £. ^'^ receives a yearly sum of £3; that 

on . 1 nn . . « . ftj_ ^> ^ ^ ^® interest of £95, and the 
yo : luu : : o : ty^ question now is, what is the interest 

of £100? Hence the proportion in 
the margin. 

The general Hule for questions of this kind is, Multiply the 
original value of the share by the annual dividend, and divide the 
product by the selling price, increased by the brokerage. 

EzerdSM. 

1. How much would a person pay for £1500 in the 3 per cents, 
when the selling price is 91} per cent ? . . Ans. £1868, 15«. 

2. A gentleman sold £2100 of the 8} per cents, at 96} per cent. 
Required the net proceeds, . . . Ans. £2018, 12^. 6d, 

3. What rate of interest does a person obtain by purchasing 
shares in the Glasgow and Ayr Railway at £72, the annual 
dividend being 7 per cent, and tibie original value of a share 50 ? 

Ans. 4|ff per cent. 

4. What income does a gentleman get by laying out £7733, 
Qs. ScL in the purchase of 3 per cent stock at 96} per cent. ? 

Ans. £241, 18s. 4dL 

5. A person bought £2500 of 8 per cent, stock at 91}> and 
afterwards sold out at par. How much did he gain by the 
transaction ? Ans. £206| 5«. 
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6. One person vested £2598, lOt. in the 8 per dents. «t 92|^ per 
^cent^ and another £2941, 2^ 6dL in the Si per cents, at 94f per 
cent. What was the difference between their incomes from these 
sources ? — and which stock was the most profitable hirestment ? 

Ans. Difference of their incomes, £l4 15«* ; '&e t^ per cent, 
most profitable. 

7. If I buy £8000 stock in the 8 per cents, at 93^, including 
l)rokerage, how mndi must I pay for it ; and what interest per 
cent, will I get for my money ? Ans. £7480; £3, 4«. 2^fffd, Interest. 

8. How much 8^ stock at 98 can I purchase for £2400 ; and 
what income should I derive from the purchase ? 

Ans. £2580f^ Stock ; £90^ Income. 

9. How much 4 per cent, vtock can be purchased by the 
transfer of £1500 stock from the S per cents, at 72 "to the 4 per 
cents, at 90? Ans. £1200. 

10. I possess £4590 stock in the 3^ per cents. When this stock 
is at 98, 1 sell out, and then buy into the 3 per cents, at 85. Do I 
gain or lose, and how much per annum ? Ans. I lose £9, Ida, 9^d. |. 

11. If I sell £5000 stock from the 3^ per cents, at 98 ; allowing 
\ per cent, to the broker, how much ought I to receive ? And I 
buy with the sum realised into the 8 per cents, at 95f , allowii\g 
the same brokerage, what income shall I receive ? 

Ans. £4898, 15& Sum to be received; £153, 2s, 6fd ffl^ Income. 

12. I bougUi an estate, which let for £600 a year, at 27 years' 
purchase. How nracdi .stock must I sell out of the 8 per cents, at 
95 to pay for this estate ; and how much more interest per cent, 
do I get by the estate than I got by the funds ? 

Ans. £17052^ Stock ; Excess of interest, £^V^ per cent. 



PAETNEESHIP. 

Pabtnebshif is the rule for ascertaining* the share of profit 
or loss belonging" to each partner of a company, in proportion 
to his share of the joint capital. Jt is either Simple or 
Compound. 

Simple Partnership is that in which the respective partners 
employ their capital for equal periods of time. 

Compound Partnership is that in which the respective partners 
employ their capital for unequal periods of time. 

I. Simple Pahtnership. 

Rule. — Add together the different shares, and state and 
work the question as in Simj)le Proportion, for each partner, 
thus — ' As the whole capital is to each partner's capital; so is 
the whole gain or loss to each partner's gain or loss.' 
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Example, — ^Four partnert, A, B, C, snd D, hiTecrted in trade 
rcspectiveljr £820, £480, £800, and £1120, and their total 
profit in a year was £560 ; what is eadi partner's share of the 
profit? . Ans. A gets £65, 17s. 7}(1-^; B, £98, 16t. 5^.^^; 

C, £164, 14#. li^-H; ^7 ^6^0, lis. 9id.{^. 

A*s share . =£820 Here we add together 
B's <r . = 480 {he capital of aU the part- 
es IT . = 800 sen, and then, to find A's 
D's I* = 1120 share of profit, state the 

Total capita = 5Z20 HS^'Z^i^^^t 

, A's capital, £320, so is the 

£ £ s. <L ,^ole gain, £860, i» As 

2720: 820:: 560: 65 17 7#iV share dTtiSe gain.' It is 

2720 : 480 :: 560 : 98 16 51^^ then calculated as mSixnpIe 

2720 : 800 :: 660 : 164 14 lj|| Proportion. B and C*s 

2720 : 1120 :: 660 : 230 11 9J|^ shares are fonnd in the 

Total profit, £555 0"15 **™® ^"^' 

The work may be considerably shortened by -dividing aU the shares, 
320, 480, 800, and 1120 l^ 160, and using tiie quotients, 2, 8, 6, and 7, 
in tiieir stead. The pupil is recommended to attend to .this. When 
the numbers in proportion to which the gain or loss is to be divided 
aro small, the whole gain or loss may first be divided by their sum ; 
then the quotient, multiplied by the several numbers, will give the 
pftrfcners' respective shares. Thus, using 2, 8, 5, and 7, their sum is 
17; and £^ » £32, 188. Hd,^: this, midiapUed 1^ 2, gisres A's 
share ; by 3, gives B's share, &c. 

Proof. —Add all the shares of the gain or loss together, and 
the sum will be equal to the whole gain or loss when the 
calculations are correct. 

Bbasov of tux Bulb. — It is obvious that each partner's share 
of the «ain will be the same part of the whole gain, £560, that 
his share of the stock is of the whole stock, £2720, and the question 
is therefore an ordinary case of Simple Proportion. 

£ £ 

= 660 X ^ = W X 2 

=: 660 X A = W X 8 
= 660 X -fr^ SV X C 



A'b share 
dSO 


= AW = Af ••• A's share 


B*8 share 
A60 


= AW = A; B's . 


C's share 
660 


= Wft = iV; C's . 


D's share 
560 


= i«« = TV; D'8 " 


Now 


£ £ 8. (L 
W X 2 = 82 18 9f T^ 
W* X 8 = 82 18 9JVV 
W X 6 rr 82 18 SJW 
oy X 7 = 82 18 9f T^ 



= 560 X tV = W X 7 

£ s. d 
X 2 = 66 17 7JtV 
X 8 = 98 16 6l^ 
X 6 = 164 14 1}H 
X 7 = 280 11 9§|f 

Proof, £560 
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Toitfad of Talning the fiaction £^ as above, we mi^ q m fc rt 
ii into a dedmai (page 136) of fire or dz places; theft thii 
decimal maj be multiplied hj 2. The prodocty Tallied bgr the 
role at page 143, will gire A'b share neailj, &c The abowe 
operations, when conducted in this waj, will stsind thus — 

£ £ s. d. ' 

W X 2 = 32^1176 X 2 = 65-882 = 65 17 7f 

W X 3 = 32^41176 X 8 = 98-823 = 98 16 5|^ 

W X 5 = 32-941176 X 5 = 164:706 = 164 14 1^ 

^ X 7 = 32-941176 X 7 = 230-588 = 230 11 9| 



ifofe. — By this mle a hanknmi's estate ma^r be divided among ^ 
ereditor& It may ako be applied to the dhnsion of a nmnber i^ 
parts, having given ratios to eadi other. 



1. Three merchants, A, B, and C, finrn a joint ea^tal, of wfaidi 
A contributes £700; B, £350; and C,jeiO0O. Attheendof ayear^ 
their gain is fimnd to be £500. What is eadi partner's dmte of 
the profit? Ans. A's share, £170, 14i. 7idL}f ; B'a, £89, 7& 

3}<^ /t ; ^^ ^^^ ^^' <H<^ it- 

2. A, B, C, and D purchase a ship: A pays for 6 shares;, B fat 

5, C for 3, and D for 4. They receive of net fireig^t for a Toynge 
to Jamaica £364, 17s. 6tL How much of this snm ought eadi tot. 
receive? Ans. A, £121, 12s. 6dL; B, £101, 7s. l(L; C, £60, 16^ 
Sd.; D,£81, U 8dL 

8. A ship costs £3000 : one underwriter insures cm it £450 ; a 
second, £700; a third, £350; a fourth, £900; and the owner 
risks the remainder. During a storm, damages to the valoe of 
£375, 14s. lOiL were sustained. How much of this sum must 
each of the underwriters pay ? — and how much will the own^ 
lose? Ans. First pays £56, 7m, 2^^; seocmd, £87, 13s. 5^^; 
third, £43, 16f. S^^^; fourth, £112, 14s. 5{<L%i owner loses 
£75, 2s. ll^dll. 

4. A bankrupt owes to A, £115, 16s. ; to B, £105 ; to C, 
£93, lis. 5dL; to D, £71, 5s. 6d!.; to £, £36, 14s. 7d.; to F, 
£15, 15s. ; and to Q, lis. 6d. His money and the value of his 
goods amount to £329, Os. 6d, What portion of this must each of 
the creditors receive? Ans. A receives £86, 17s. ; B, £78, 15s. ; 
C, £70, 3s. 6|<£ ; D, £53, 9s. 11<L ; E, £27, 10s. llJdL ; F, £11, 
16s. 8d. ; G, 8s. 7 id. 

5. A piece of common, consisting of 1000 acres, was divided 
among four landlords, A, B, C, and D, in proportion to the rents 
of their sereral estates. The rent of A's estate was £2300 ; of 
B's, £1500 ; of Cs, £1200 ; of J)% £970. What portion of the 
common was allotted to each ? Ans. A gets 385 ac. 1 ro. l^ff po. ; 
B, 251 ac. 1 ro. 1^^ po.; C, 201 ac. ro. Offjpo.; D,'l62 ac 
1 ra 36ftf po. 
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0. Three merchantB, L, M, and N, continue in trade fbr a year 
vith a joint-stock of £3500. At the end of that time, L's share 
of the gain was £126 ; M's, £240 ; and N's, £185. What was 
each partner's stock? Ans. L*s stock, £875; M% £1680; N's, 
£945. 

7. A, B, and C enter into partnership for a year with a joint- 
stock of £8900: A contributes £4000; B, £2140; and C, the 
remainder. At the end of the year their gain is found to he 
£1483, 6s. Sd. C managed the business, and was to have a salary 
of £445 for his trouble. What portion of the gain belongs to each 
partner? . Ans. A, £466, IBs, Ad. ; B, £249, 13s. id, ; C, £767. 

8. Pure water is composed of two gases, oxygen and hydrogen, 
whose weights are to each other as 8 to 1. What weight of each 
is there in a gallon of water which weighs 10 lb. ? 

Ans. Oxygen, 8f lb. ; hydrogen, 1^ lb. 

9. The amount of the legacies bequeathed in a will was £9360 ; 
but at the testator's death his effects were found to be only worth 
£8190. How much ought each of the legatees to receive per 
pound ? — and how much would A receive, whose legacy was to 
have been £875 ? Ans. 1 7s. 6d. per pound : A received £765, 12s. Qd, 

II. Compound Partnership. 

RuLB. — Multiply each shore by the time that it has been 
employed in the uusiuess, and add together the products : then 
state and work the question fbr each partner, as in Simple 
Partnership ; only use the products of the sums, instead of the 
sums themsdves. 

Example, — Three partners, A, B, C, invested the following sums 
in business : A, £250 for 6 months ; B, £480 for 7 months ; and 
C, £1000 for a whole year : the gain was £840. What was each 
partner's share of the profit ? 

. Here each share is 

. «*^ Months. multiplied by the time 

A 250 X 6 = 1500 it is employed, and the 

B 480 X 7 = 8360 products are then added 

C 1000 X 12 = 12000 together. In order tofind 

Total product.. 16860 ^6,^i^T^li 'j,t 

A ^ ducts, is to £1500, the 

,^«/»/v ,-^« «,« «/^ *I *,, ^1 product of A's share, so 

16860: 1500 :: 340 : 30 4 ll|,Vr m the total gain, £340, to 

16860 : 3360 :: 340 : 67 15 li Hf A's share of the gain.' It 

16860 : 12000 : : 340 : 241 19 10}^Vr is then oalcuhited as in 



Total profit, £340 Simrfe Partnership. B 

^ ^ and Cs shares are found 

in the same way. 

It may be remarked that CTs share may be obtaiaed bv multiplying 
A's by 8, since the ratio of their shares is 1500 : 12000, which is 
equal to 1 : 8. 
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Beasow of thb Buul — On refiariiig to the Example, it will be 
manifest that A'a stock of £250 for 6 months wonld jost be the 
same as if he had em^^oyed a stock equal to 6 times £250 for 1 
month.; that B's of £480 for 7 months wonld be eqoal to a stock 
of 7 times £480 for 1 month ; in like manner, Cs of £1000 for. 12 
monflia the same as one 12 times £1000 for 1 month. Now, since 
the tunes are equal, it is obyious that their shares of the gain will 
be proportional to 1^ products 250 X 6, 780 X 7, and 1000 X 12 ; 
and hence the a^lication of Simple Partnership will detennine 
their sereral pertiooSh 

Ezerciaes. 

10. A's stock of £340 was 4 months in trade ; B's, of £510, was 
eight months ; and Cs, of £850, was 10 months ; they gain £270, 
13«. 6(L : what was each partner's share of the gain ? Ans. A's, 
£26, 8«. IJdL :jV i ^% ^79, is. 5id. ^ ; C% £165, Os, 10l<l ^. 

11. A, B, and C had a joint-stock of £2400,. of vriudi A's p«vt 
was £760, and continued in the trade for 5 months; B's was 
£8-70, and continned 8 months : the remainder was Cs, and eon- 
tinned in the trade throughout a year. They lost £520, IBs, XOd, 
Bequired each partner's share of the loss. Ans. A's, £98, 19s. 6|dl 
Jf ; B's, £181, 5». 95dL ^; Cs, £240, 13«. 6^, yfj. 

12. Two merchants, A and B, entered into partnership for 2 
years : A contributed to the capital £960, and B, £1500. After 8 
months of the time had elapsed, they admit C, with a capital 
of £720. On balancing their books at the end of the period, they 
found that their net gain amounted to £847, 15«. How must 
this gain be divided among them ? Ans. A's, £276, 16f; 3|dL ff ; 
B's, £432, 10s. e^cL H ; Cs, £138, 8s. 1 jd 1^. 

13. Four graziers. A, B, C, D, rent a grass-field of 30 acres at 
£9, 10s. per acre; A puts in 40 oxen for 2 months ; B, 30 oxen for 
1 month ; €, 35 oxen for 4 months; and D, 20 oxen for Uie rest of 
tile year : what portion of the rent ought each to pay ? Ans. A, 
£65, 2s. lOidL ^ ; B, £24, 85. 6^cL ^ ; C, £114 ; D, £81, 8». ejd f . 

14. A,^ B, and C enter into partnership for 2 years; A put in at 
first, £700, and after 8 months, £250 more ; B put in £650, and 
after 15 months, he took out £300 ; C put in £850, and after 10 
months, £400 more, but at the end (^18 months he withdrew 
£900. During their copartnership the gains amounted to £1684, 
l2s. ; what was each man's share ? Ans. A, £645, 5s. ll^d. M^ ; 
B, £400, 45. 2^ -^ ; C, £639, Is. lOidL j%\. 



EQUATIOIf OF FATMENT8. 

Equation Is the rule for ascertaining the time at which two 
or more debts, due at as many different times by one person to 
anothei', may be paid at once, without loss to either party. 

Rule — 1. Write the different sums or debts below one 
another, then multiply each debt by the time that has to elapse 
before it is due, and place the products opposite the respective 
debts. 

2. Add the debts in one sum for a divisor, and their products 
hi another sum for a dividend : then divide the one by the 
other — that is, the sum of the products by the sum of the 
debts — and the quotient is the equated or af^erage time required 
for paying the whole at once. 

Example, — A gentleman owes £60, payable in 72 days ; £85, in 
128 days ; £70, in 176 days ; and £105, in 820 days. Kequired 
the average time at which the whole ought to be paid. 

Hiore we imiltipfy 
£60 W 72, the num- 
ber of days before it 
is due; £85 by 128: 
£70 by 176; and 
£105 by 320. We 
320 320)61120(191 deyi. Ans. then ^vide 61120, 

the sum of the pro* 
dncts, by 320, the sum of the debts ; and the quotient, 191, is the 
average number of days. 

Reason op the Rule. — ^That the rule is correct vill appear 
obvious by referring to the example. Thus, the interest of £60 
for 72 days is equal to the interest of £1 for 4820 days ; the 
interest of £85 for 128 days is equal to that of £1 for 10880 days, 
&c : therefore, the sum of the interests of £60 for 72 daj% of £85 
for 128 days, of £70 for 176 days, and of £105 foe 820 days, 
is equal to the interest oi £1 for 61120 days. Now, £320, the 
amount of the debt, will produce as much interest in the -^ part 
of this time ; that is, in 61120 days -r- 320 =191 days, the true 
equated or average time at Simple Interest. Hence the rule. 

yote. — ^This rule is generally considered to be founded on erroneous 
principles, but it is as exact as any rule founded on the supposition of 
Simple Interest can be. The discussion of this point would require 
more room than the importance of the subject demands. The inquisi- 
tive student is referred to voL i p. 286 of the Cambridge cmd DubHn 
McUhematical Joa/mal, for a sensible article on this rule. 



£ Days. 




Frodnets. 


60 X 72 


= 


4320 


85 X 128 


-= 


10880 


70 X 176 


rs 


12320 


105 X 320 


s= 


33600 
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Exercises. 



1. A gentleman owes £56 in 40 days, £72 in 108 days, £106 in 
175 days, £230 in 241 days, and £960 in 342 days. Required the 
average time at which the whole ought to be paid. 

Ans. 289i^f days. 

2. If a person owe £100 payable in 2 months, and £750 payable 
in 7 months ; what is the just time for the payment of the two 
debts ? Ans. 6^ m(»iths. 

3. What is the equated time for the payment of four debts — 
the first for £250, due in one year ; the second of £560, payabfe' 
in IJ years; the third for £490, due in two years; and the 
fourth for £1000, due in 3^ years ? . . Ans. ^% years. 

4. A person has to pay £1750 as follows : £300 in 4 months, 
£125 in 5 months, £365 in 8 months, £400 in 10 months, and the 
rest in a year. What is the equated time for the payment of the- 
whole ? Ans. 8ff§ moathsU 

5. A gentleman has to pay to his banker £350 on Febmaijr 2|- 
£G75 on May 15, £482 on August 1, and £1000 on Norember XI. 
What is the equated time at which the whole may be paid ? 

Ans. 174^^ days after February 2 ; that is, July 26. 

6. I sold to Alexander Hutherford, Cork, goods payable as 
follows : hides to the value of £780, payable on Feb. 1 ; leather to 
the value of £610, payable on the 25th March ; tallow to the 
value of £320, payable on May 15 ; find the mean time for the 
payment of the whole debt. 

Ans. 37^1 days after Feb. 1 ; that is, on March 10. 

7. One-fourth of a debt is due at Lady-day, one fourth at Mid- 
summer, one-fourth at Michaelmas, and the balance at Christmas; 
at what time ought the whole to be discharged in one jMiyment ? 

Ans. 138^ days after March 25 ; that is, Aug. 10. 



AVEBAGE. 

An AVERAGE NUMBER is OHc that is intermediate between 
several other given numbers. Thus, if there are 4 numbers, 5, 

6, 9, 8, their averao-e is 7, because 4 numbers, each of which is 

7, will amount to the same sum, namely, 28, as the four given 
numbers. 

I. To Find the Average op several given Quantities. 

Rule.— Add together the different quantities, and divide 
their amount by the number of the quantities ; thus, if there 
are 3 different quantities, divide their amount by 3 : and the 
quotient is the averao-e. 



AVERAQE. 30^. 

Examplc.'-WhsLt is the arerage of 8, 36, 14, 9, 43 ? 

8 
86 

-^^ Here the different quantities are added 

^ together, and their sum is divided by 5, 

48 because there are 5 different quantities. 

5)110 

. Average, 22 

11^ To FIND THE Average price of Goods, &cc., whbst 

THERE ARE DIFFERENT QUANTITIES AND DIFFERENT 
FRIGES. 

BtJLE. — Multiply each quantity by its price; then add the 
quantities in one sum and the products in another, and divide 
ttxe sum of the products by tne sum of the quantities : the 
quotient is the average. 

Example, — I have bought 2 yards of cloth, at 10s. each; 8 
yards at 15s. ; and 5 at 12s. ; what is the average price ? 

Here each quantity is multiplied 
by its price ; and the sum of the 
products, £6, 6s., is divided by 10, 
the sum of the quantities. 

This rule applies to any other- 
averages in which the quantities and 
the rates both vary. 

Exercises. 

1. The revenue of a public trust, during three years, was 
£44,261, Os. 4rf., £47,471, 14s. 5d,, and £88,006, 6s. lid. ; what 
was the average yearly revenue ? . Ans. £48,246, 6s. lO^d. f . 

2. The temperature, as indicated by the thermometer on the 1st 
day of November, was 49*10 ; on the 2d, it was 40*06 ; on the 3d, 
it was 89*00 ; on the 4th, it was 27*20 ; on the 5th, 28' ; and on 
the 6th, 21*50; what was the average temperature of the six days? 

Ans. 84*14. 
8. In a class of 6 boys at school, one was aged 14 years and 8 
months ; the second, 13 years 11 months ; the third, 18 years 1 
month ; the fourth, 12 years ; the fifth, 12 years 6 months ; and 
the sixth, 11 years 9 months ; what was the average age of the 
six boys? . . , . . Ans. 12 years 11 months. 

4. The price of the 4 lb. loaf was in one shop 8d, ; in a second 
shop, Hd, ; in a third, T^d, ; and in a fourth, 6|cf. ; what was the 
average price of the loaf in the four shops ? . Ans. 7id, |. 

5. If a person purchase 12 articles, one of which costs 2s. ; two, 
4s. each ; two, 5s. each ; and seven, 8s. each ; what did he pay on 
an average for each article ? • . . • Ans. 6s. id, 

N 



2 X 10s. = £1 
8 X 15s. = 2 
6 X 12s. = 8 



6 








10 10)6 
Average, 


5 
12 



6 



DIVIDEND. 

A DxTiDENB 18 a diviaon amon^ the crediton, of the fvatda 
of a debtor, who finds himself anable to pay the debts which 
he has contracted. 

On examining his assets — that is, the whole of his property and 
means — ^he discoTers that he conld settle with his credUor% pro*:^ 
Tided each wonld accept a dividend on the amount of his aooonnt: 
this dividend is gener£dly spoken of as at the rate of so much per 
pound. Supposing the debtor to be owing £1000, and only to 
possess assets to & yaIub of £250, then he can pay only Bs. per 
pound, or 25 per ooit. on his debts ; if the creditors are ''^^f^?^^ 
the debtor is relieyed on making payment to this eztentw 

Thb Dividend is ascertained by dividing the total amount of 
the assets by the number of pounds that form the amount of tiie 
debts. As the assets are less than the debts, their amount 
requires to be converted into shillings or pence, as the case may ' 
be, to admit of the divinon. 

D i v iniMD is also the teim applied to the profits^ at a certain 
percentage on the amount of the shares, divided among the pnv* 
prietoTs of jo]nt»stock companies, &c. 

Example. — A person is unable to pay his debts. He owes to A, 
£440 ; to B, £160 ; to C, £224— being in all £824. On examin- 
ing his affiiirs, it is found that he possesses property only to the 
vtUue of £226, 12s. What dividend per pound can he pay ? 

£ £ 8. Here the assets are divided 

824 )226 12( Asm 6*; Qd. per £1. by 824, the number <rf pounds 



forming the debts. 



Bzerdflei. 



1. What dividend per pound will a person pay who is owing^ 
£1000, and whose assets amount to £800 ? . Ans. IQs, per £• 

2. A person is owing to A, £300; B, £400, 10*.; C, £620, 16».; 
D, £150, 15s.; and his whole assets amount to £184, what divi* 
dend will he be able to pay ? . . . Ans. 2s. 6d per £• 



BABrEB. 

Babtbr is the exchanging of one kind of goods for another, 
in such a way tiiat the vdoe of the goods given away, may be 
equal to &e valne of tiiose received. 

Ho general' mlb can be given for the worldng of snch quefftlons ; 
the^ mnst be treated according to the nature of each case. The 
foUoiiing win* serve as examples : 

Example 1. — ^A and B baxter as fellows : A has 1385 yafds of 
linen, at 2«. 7\d. per yard, for which B gives him £32, 7«. 6d, 
ready-money, and for tibe rest printed calicoes at lOyL per yard. 
How many yards of calico did A receive ? 

A gives 1385 yards of linen,, at 29, 7\d. = £181 16 7} 

B gives in money, . . . £32 7 6 

n calicoes at 10^. a yard, . 149 8 1* ,„, -- -, 

^ 181 15 7^ 

This sum of £149, %s, \\d. divided by 10}(£, the price per yard, 
will give 3415 yards, the number required. 

Example 2. — A merchant in Hull exported to fiis correspondent 
in Oporto 35 pieces of camlet, each 28 yards, at 5«. 2\d, per yard, 
and 80 pieces of serge, each 35 yards, at Zs, Z\d, per yard. The 
correspondent was allowed 2\ per cent, commission on the gross 
amount, and was directed to expend the f of the net proceeds on 
port wine at £48, 16«. Zd. per pipe, and tiie remainder on raisins 
at £2, 5s. lyi. per cwt. What quantities of ead^ were imported? 

£ s. d. 
35X28= 980 yd. at 5/2^ per yd. = 265 4 2' 

80X85 = 2800 r 3/d| « = 457 18 4 

713 2 6 
Commission at 2J per cent. = 17 16 6| 

Net proceeds, 695 5 11^ 

f of proceeds = value of the wine, £260 14 8}^ 

Bemainder = value of the raisins, 434 11 2j| ^ «» ,*, 

■■ ■ d96 5 ll^J 

Exercises. 

1. How much coffee at £7, 9«. 6}cf. per cwt. should I get in 
exchange for 897 cwt. 42 lbs. of sugar at ^d. per lb. ? Ans. 378 cwt. 

2. How much tobacco at £5, 55. per cwt. must be bartered for 
G cwt. 1 qr. 14 lb. of snuff at 4*. Qd. per lb. ? Ans. 30 cwt. 2 qr. Hi lb. 

8. I exchanged 172 yards of black cloth at £1, 28, Sd. per yard, 
for 688 pair of silk stockings; what was the price of the stockings 
per pair ? Ans. 5«. 8d. 

4. A delivers to B 31^ yards of cloth at 5«. 6dL, and 78 yards of 
cassimer at 7«. 8d,, in barter for wool at Is. Bd, per lb. ; what 
quantity of wool does A receive ? . . • Ans. 615^ lb. 



^08 ELBBIBNTS OF AJUXBMETIC. 

Exampk^^Chmiee 4;he numberf (284)^, (5824)^, .and (1848)| 
to 0ie decimal ficale. 



234 
5 

13 
5 


5324 

7 

38 

7 


1648 
12 

J20 
12 


6d Ans, 


268 
7 


244 
IS 




1680 wliu. 


$981 Ans. 




Exercises. 





3. Change the nuuiberB (31476)9, (8196)^2, (2503)^, to the 
decimal scale, . . . Ans. C20805)io, C14082)i^, (616)io- 

4. How are the num})erB ^llt922)^ (607)^, repfesented ia ihe 
4e(umal scale? .*.... Ans. (3887)^0, {a91}io» 

From what has been staited, it is^bviouB that, in perfonning 
Addition or Multiplication in any scale, the number -resiilting in 
any colmnn must be divided by the base of the scale, the 
remainder «et down, and the quotient carried to the next coinmn. 

N.B. — In Subtraction, when ^ is borrowed, it ea^presses as 
many units as there are units in the base in the place immediately 
to the right; and in Division, a remainder must be multiplied 
by the base, and the next figure taken in before the next division 
is performed. By attending to the preceding remarks, no 
difficulty will be found in performing the following exercises : 

Exercises. 

6. Change (372) lo, (5834) io» (7936) lo, to the septenary scale, 
and find their sum in that scale, . . . Ans. (56142),. 

6. Change (89572)^0, and (16985)io, ^^ ^^^ senary scale, and 
find their difference in that scale, . . . Ana. (252445)e. 

7. Change (18394) iq, and (376) i^, to the nonaiy scale, and 
find their product in that scale, . . . Ans. (13872836)9. 

8. Change (314159)io, and (712)io, to the quinary Bcale, 
divide the greater by the less, and find the quotient in tlmt 
scale, Ans. (8231^^^)5. 

9. Change (76428) n,, and (374) 9, to the duodecimal scale, and 
find their product in that scale, . . . Ans. (7&27060)ia. 

10. Change (47683)io, and (2130)^, to the senary scale, and 
divide the former by liie latter, . . . Ans. (1225JfJ)g. 

11. Change (64230)6, and (7218)e, to the quinary scale, and 
find their sum and difference, 

Ans. Sum, (324112)^-, difference, (104a21)a. 



INVOLUTIOIT. 



Involution is the term applied to the multiplication of a 
number one or more times by itself; thus, 2x2 = 4. The 
result is called a power Df that number. 

The Jirst power of a number is the number itself 

beibre being multiplied ; thus — ... 2 

The second power, termed the SQUikSE, is the 

number multiplied by itself; thus— . . 2x2 = 4 

The third power, termed the cube, is the number 

multiplied by itself, and the product again 

multiplied by it ; thus— . . . .2x2x2 = 8 



First Power, 
Second if 
Third f/ 
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12S 
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943 
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And so on, with the higher powers. 

The Power of a number is indicated by writing the number 
with a small figure above it, called the Index ; thus, 2'ineanB the 
second power of 2 — namely, 2x2 = 4: 2* means the third 
power, 2 X 2 X 2 =zS: 2* means the ftwrth power; and so on. 

The product of two powers of the same niunber is equal to 
that number raised to the power denoted by the sum a£ their 
indioee. 

Take any two porwen of tiie same number, as 5* and 5* ; then 
5* X 5» = 6*** = 6^ For 6* X 6»= 6.5.5.6 X B.6.5 

= 6X6X6X6X6X5X5 = 6^ 

The quotient of ant power of a number divided l^ a lower 
power of the same number, is equal to the number raised to the 
power denoted by the difference of their indices. 

Take aay two powers of 6, as 6^ and &\ of which 6* is the 

lowers then^ = 5^"* = 6». For 1^- = ^=: ^-^ = 6» 
or6'-*. 



> 



Ant PowaBK of a composite number is eqnal to the product 
of the same powers of its factors. 

Take any power of the composite number 35, as 35'; then 
36' = T'X 6». For 85' = 35 X 85 X 35 = 7.6 X 7.5 

X 7.6 = 7X7X7X5X5X6 =7' X 5*. 



$10 ELBMEirrS OF ARITHMETIC. 

Akt power of ▲ POWER of a number is equal to the number 
raised to that power denoted by the product of the index of the 
power of the given number, by the index of that power to which 
the given power is to be raised. 

Take any power of any power of the number 6, as (5*)* ; then 
(5»)* = 6» " « = 6». For (6*)* = 6» X 6» = 6.5.5 X 5.5.5 

To RAISE A GIVEN NUMBER TO ANY POWER. 

Find the continued product of the given number, repeated 
aa oft€» as the index points out. 

'Die process may sometimes be shortened by multiplying 
together powers alieady found. 

A Vulgar Fraction is raised to any power by raising its terms 
to the given power ; thus, the fourth power offis}x|X|xf 

Example 1.— What is the fifth power of 57 ? 

Here, by multiplying 57 by 57, we get 3249 for the second power ; 
and 3249, multipfied hv 57, Cfives 185193 for the third power. Kow 
the third power, 185193, multiplied by the second power, 32^, gives 
601692057 for the fifth power. 

Example 2.— What is the sixth power of -^ ? 
Here the sixth power of 7 is 117649, and the sixth power of 12 is 
2985984 ; therefore, ^g VgV< ^ ^® answer required. 

Example 8. — Required the fourth power of 1*035, true to five 
places of decimals. 

1'071225 = 2d power. 

622170-1 = 2d » inverted. 

The second power of 10135 is 
found to be 1*071225; and this, 
multiplied by itself, as in the 
maigm, according to tiie contracted 
method mentioned at p. 149, gives 
the answer required. 



Exercises. 
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1*04 true to 6 places of decimals, 

Ans. 2-191128. 
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9. What is the value of 1*05*' true to 6 places of decimals ? 

Ans. 1-885649. 

10. jr » 1-025*® » 7 places of decimals? 

Ans. 2-0976676. 

11. » 1-06** n 5 places of decimals ? 

Ans. 4-29187. 

12. tf tt 1-035*® « 7 places of decunals ? 

Ans. 1-9897889. 

18. K the side of a square table measures 62 inches, how many 

square inch, are in the surface of the table ? Ans. 3844 sq. inches. 

14. There is a square court, whose side measures 102 feet; 
how many square bricks will be required to pave it, supposing 
tiie side of a brick to measure 9 inches ? . Ans. 18496 bricks. 

15. The side of a cubic block of granite measures 6 feet ; how 
many solid feet in the block ? — and what is its weight, suppos- 
ing a cubic foot of granite to weigh 2654 oz. ? 

Ans. Solidity, 216 feet; weight, 319 cwt. 3 qr. 17 lb. 

16. There is a cistern in the form of a cube, and its side 
measures 3 feet 8 inches; how many imperial gallons will the 
cistern hold? Ans. 307-A%VaV- 



EYOLUTION, OR THE EXTKACTION OF BOOTS. 

Evolution is the process of finding or extracting the roots 
of numbers. 

The Boot of any number is that number which, on being 
multiplied one or more times by itself, produces the given number. 

The Square root is that number which, on being multiplied by 
itself produces the given numb^ ; thus, 4 is the square root of 
16, because 4 multiplied by 4 (4 X 4) produces 16. 

The Cube root is that number which, on being multiplied by 
itself, and the product again multiplied by it, produces the given 
number ; thus, 3 is the cube root of 27, because 3 multiplied by 
3, and the product again by 3 (3 X 3 X 3) produces 27. 

The sign V (termed the radical sign) placed before a number, 
indicates that the square root of that number is to be extracted ; 
thus V 25 = 5. 

The sign ^ placed before a number indicates that the cube root 
of that number is to be extracted ; thus ^ 729 = 9. 

The extraction of the square and cube roots serves various 
useful purposes in connection with the measurement of fields, 
walls, solid bodies, &c., as will appear from the exercises imder 
the. rules for extracting the square and cube roots of numbers. 

Note.—The square and cube roots of some numbers can be 
found exactly— of others, only appioxm«^ft\^. 



EITBACTIOU OF THE SQUABE BOOT. 

BoLB — 1. Point off the given number, by means of commas. 
Into periods of two £gares each; b^pnning' at the li^it in 
integers, and counting towards the left; and beginning at ibe 
left in dftrimalfl, and counting towards the right: tlms, 
6^,01^6437,65,4. 

Tt, inpoiiKtiiig off tiie periods, one figme Teniam over atttekftin 
JntegeriyitiBcoxiBideiedaBaperiod; botif oneTeimunatiiiezli^iii 
dficmiaby a unfthmg is minftxfld to ccnQilete the period. 

2. Pind the greatest square root contained in the fixBt period 
at tiie left, and place it as the first figure of the T€>ot ; liien 
subtract die square of tins figure from the first period, and 
annex to the remainder, if any, the next period of two fiignra, 
to form a new sum or ^vidend. 

ExanqtU 1.— What is the square root of 6960164? 

6,98,01,64 (2642 ^«.. Here, the greatert^paiBt** 

3 contained in the first period, 6^ 

46 298 is 2, which is placed as iho first 

6 276 figure of the root. The squaze 

"ma. ooai of 2 — ^namely, 4— is then snb- 

A oAai tracted from the first period, 

* ^^^ and to the remainder, \ is 



5282 10564 annexed 98, the aiext penod, 

10564 forming the dividend, 2^ 



8. Write down as a partial The (fougfe o^ the r«)ot, 2- 

^visor the ^^ of the^ ?S^d^ 'aSIS^S^ 

ahready got ; and find how often Gained 7 timesin 29-^dKi- 

it is contained in the dividend, dend 298 wifch its Jaat figme 

exclusive of its last figure ; place left out, the quotient 7 is 

the quotient* as the next figure apparently the next figure of 

of the root ; and also annex it to ™c root ; but as, on proceeding 

the partial divisor, to form a com- forttwr wjth the process, ik is 

j,Uu divUar. ^^„^ ^ ^p£^.^ J« 

next figore of tl^ root, and is 

4. Multiply the completed divi- also annexed to the partial 

sor by this same quotient figure, divisor, 4, to form the complete 

and subtract the product from the divisor, 46. 

dividend ; then annex to any re- „ ^v j. . ^/. . 

TYiAindpr the Turrt -noHnil of -twn Hei», the dlVMOr, 46, ismul- 

mamaer, tne next penoa trt two ^^^^^ ^ ^^ quotient, 6, and 

figures, to form another dividend. ST^odict, 2?6, is subtr;^ 

•Somethnes a less figure requites tote from the di^end, 298 : to the 

taken, as in the above example. See remamder, 22, is then annexed 

Kote 2, page 313. See also Note Z, fat the next p«nod, 01, to iorm 

another variety of the rule. anotiber dividend. 
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5. Form a new partial dmsor £teze,ioilbBpii»tmiB divisor, 
py adding to the previous divisor 46, is added 6, its last figure, 
its last figure; fheniand the neict making 52 for a new parti^ 
Jgure of the root, and complete f^l^ ^^^S!TS: 
^e divisor, as m ^paragraph 8; ^goi, ^th its laTfigure Jeffc 
and fonn anotlrer dmdend, as on oulr-the 4 is plaoedas the next 
:Ptti!agraph 4. figure of the root, and is also 

» T. •. . .lv . .« annexed to the pe^rtial divisor, 

6. Proceed m the eame way -tin gg^ to form the complete divi- 
all .the periods have been 1n»ught lor, S24. 

down and operated upon; -when, The divisor, 524^ is then mnl- 
if there is no remainder, the -^c- tiplied hy ihe^otient, 4, and 
traction of the root is completed. *» prodiwt, aOifewOTbteaoted 

from vie dividend,'22Dl ; ito^the 
remainder, 106, is annezed the 
next period, '84, making 10664; 
-and tine eztractmg of me next 
-figme of ^e root, 2, is then 
proceeded with as before. There 
being now no more periods to 
bring down, and no remainder, 
the process is completed. 

NoTB 1.— IVhen there is a remainder after all the periods have 
been brought down, annex a period of two nothings to form a new 
dividend ; and then proceed with the further extraction of the 
root : the figure of the root thus obtained is a decimaL The 
process may be carried to any degree of minuteness bj anneidng 
more nothings. 

There are always as many figures in the root as there are 
periods in the given numb^; and those figures are decimals 
in the root, wMdli are extracted from the decimaLs in the given 
number. 

Note 2. — It sometimes happens that the completed divisor 
obtained in the manner described in the previouB page, pacflgraph 
3, proves to be too large, as on multiplying it, according to para- 
graph 4, it is found to be greater than the dividend : when this is 
the case, the quotient placed in the root and annexed to the 
divisor must be reduccMi as jmuch as is found necesaarj. 

ISToTE 8. — ^If a,t any time, on biingiDg down a luew period to 
form a dividend, the pemtial divisor is found to be greater than 
Ihe dividend, a nothing [0] must be placed in tiie root, and also 
annexed to tho^divisor, to express this : the next period is then 
brought down, and annexed to the dividend, and the extraction of 
A new f[gure of the rooit proceeded with as before. 

Note 4.>-The square root of a fraction is found Igr eactracting 
the roots of the numertttor and denominatar. 
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XLBMENTS OP ARITHMEnC. 



Example 2.— What is the square root of 67081 ? 



6,70,81(269 
4 



45 
5 

509 



270 
225 

4581 
4581 



PupiL I first divide the number 67081 
into periods containing two figures, by 
placing a comma between and 8; aad 
another between 6 and 7. Now, the greatert 
square root contained in 6 is 2, whidi I plM 
as the first figure of the root. SubtrBicti^c 
4, the s(iuare of 2, from 6, the remainder is 2; 
and bringing down the next period, 70, I 
obtain 270 as a partial dividend. Doubling 2, I get 4 for a partSiid 
divisor : fours in 27, 6 times; but as 6 times is too great, I t^ 5 as 
the second figure of the root ; and annexing 5 to 4, 1 get 45 for the 
complete divisor. I now multiply and subl^^, and to the remainder 
annex 81, the next period, and get 4581 for a new x>artial dividend^ 
Adding 5 to 45, 1 get 50 for a new partial divisor : fives in 45, d tinML 
I place 9 as the third figure of the root, and annexing it also to 50, 1 
get 509 as the complete divisor ; and multiplying by 9, I find tlukt 
there is no remainder. Hence the exact root is 259. 



Example 3. — ^Wiiat is the square root of 872*69357 to six places 
of dedmals ? 



3,72-69,35,70(19-806273 

1 

29 272 
9 261 


29 
9 


3,75-69,35,70C19-805273 
1 

272 
261 


383 1169 
3 1149 


383 
3 

38605 
5 


1169 
1149 


38605 203570 
5 193025 


203570 
193025 


386102 1054500 
2 772204 


38,6,1.0 


10545 

772i 


3861047 28229600 
7 27027329 




2823 
2703 


38610543 120227100 
115831629 

4395471 




120 
116 

4 



In this example, the number is divided into periods by proceeding 
towards the left in the integral part 372, but towards the n^ht in the 
decimal part *69357, adding a cipher to complete the htst period, which 
does not alter the value of the decimal (p. 136). The root is then 
extracted in the usual way, as on the left of the page. When the 
number is a mixed decimal, as in the present case, ^e work may be 
considerably shortened by finding one more than lutlf the number of 
figures required in the usual way, and then proceeding to obtain the 
other figures of the root by the contracted metiiod of division of 
decimals (p. 152),^ as on the ri^ht of the page. If the decimal had been 
K recurring one, instead of brmging down ciphers, as above, we would 
have brought down the figures of the recnmng dedmaL 
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Reason of tbe Bule. — ^The principles on -which the rule 
depends are : 

1. 'That since the local values of the figures in the root 
increase in a tenfold ratio by each removal to the left, their 
squares will increase 100 times/ Thus, the square of 4 is 16 ; 
the square of 40 is 1600, 100 times more than the square of 4; 
and the square of 400 is 160000, 100 times more than the square 
of 40 ; and so on. Hence the reason for dividing the number 
into periods of two figures each. 

2. ' That the first figure in the root is first found, and then the 
square of its value is taken from the given number ; that from 
the remainder the second figure is found, and the square of the 
sum of their values is taken from the given number ; and so on.' 
But in order to shew how this abrupt method becomes the coti' 
tinuous one prescribed in the rule, the following proposition must 
be premised : 

The square of the sum of two numbers is equal to the squares 
of the two numbers, together with twice their product. 

Take any two numbers, as 20 and 5 ; their sum is 25, then 
25« = 20« + 5« + 2 X 20 X 5. 

For 25* = 25 X 25 = 25 X (20 + 5) 

= 25 X 20 4- 25 X 5 
= (20 4- 5) X 20 4- (20 + 6) X 5 
= 20 X20 4-6X20 + 20X6 + 5X5 
= 20«+2 X 20 X5 + 5'; 
since 20' 4- 2 X 20 X 6 + 5« = 20» + (2 x 20 + 5) X 6; 
.-. 25« = 20« + (2 X 20 4- 5) X 5. 

If the number consist of three digits, we have similarly, 
250* = 200« + (2 X 200 4- 50) X 60; 
and subtracting 200* from both sides of this equality, we get 
250* - 200« = (2 X 200 4- 60) X 50. 

Hence we perceive that, after subtracting the square of the 
value of the first figure, the remainder must contain twice the 
value of the first figure plus the value of the second, the number 
of times that there are units in the vaJue of the second figure. 
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Itzaanple 2, ftiDy wrovs^ mjj^ will afford an illnstralioii; 



2xa00sr400 


67081(200 


00 


9D0Sas4O00O- A 


2X200 + J» = 4a> 


27061 9 


flD 


(7.x 90O + fiO) X fiO s= 2S600 2S9 


900 + 8X5Osfi8O 


67081— 8569 s 4681 


9 


(2X2fiO + »}X»a 4m 


S X S50 + 9 s= 509 


67081 — 259» = 



= 67081^ 



And thus, if the given number had contained more periods, 
ire would have gone on to obtain the otiier successiye figures of 
the root. By omitting the dphers in the abore operation, and 
those parts that are explanatory, the work will stand e» ih 
Example 2. 



1. Bequired the square root of 9216, 



Ans. 96. 
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•019698. 
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If thb MEAins of a^ PBOFOBTioar abb boual, either is ealled the 
mean proportional between the extremes. Thns^ since 4 : 6 : : 6 : 9 
is a proportaon, the 6 is a mean pn^ortional beturoen tbs 4 
and 9. 

Since-y-=9, .•. 6x6 = 9x4; that is, 6* = 9 X 4; 

or the square of the mean is eqnal to the product of the 
extremes. Hence — 



To FIND THE MEAN PBOFOBTIONAL BETWEEN TWO GIVEN 

Number?. 

Multiply the one number by the other, and extract the 
square root of their product. 

Example, — ^Find the mean proportional between 4 and 9. 
4 X 9 = 36, and ^36 = 6, the mean proportional required. 

Ezercises. 

21. Find the mean proportional between 16 and 144. Ans. 48. 

22. If «r ,/ „ 19 n 41. 

Ans. 27-91057. 

23. A cheese, when put into one scale of a false balance, was 
found to weigh 43 lb., but when put into the other, it weighed 89 
lb. ; what was the true weight of the cheese ? Ans. 61*86275 lb. 



To FIND THE SIDE OF A SQTTABE WHEN ITS ABEA IS GIVEN. 

Bulb. — Extract the square root of the given area. 

The Beasok of the rule is plain, as the area of a square is the 
product cf the side multiplied by itself. 

Ezentoes. 

24. The area of a circle is 7085 square inches ; what is the 
side of a square whose area is equal to that of the circle ? 

Ans. 84*1724 inches. 

25. A gentleman has three fields : the first measures 2 ac. 1 ro. 
30 po. ; the second, 3 ac. 2 ro. 15 po. ; and the third, 1 ac. 3 ro. 
27 po. He wants anotiier of a square form equal in area to all 
tiie three ; how many poles mast its side measure ? 

Ans. 35*665109. 
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26. A person has a fidd measuring 3 ac. 1 ro. 35 pa, which he 
wishes to exchange for a square one of inferiw qoalitf , hal 3^ 
times as large ; how manj poles in the length of its side? 

AnB. 44*0786. 

In the solution of exercises 27 to 33, the pupil mi^t 
understand that — 

I. * Thb abbas of CIBCLE8 are to one another as the squares t>f 
their respective diameters.' Thus, if the diameter of a Clrde 
measure 2 feet, and that of another 3 feet, then — 

the first circle : the second : : 2' : 3^, or as 4 : 9. 

II. 'The squabb of thb htpotekusb of a right-angled 
triangle is equal to the sum of the squares of the base and 
perpendicular.' 

In the annexed diagram, AC is the h3rpo- 
tenuse, AB the base, and BC the perpen- 
dicular ; and AC = AB« + BC*, .'. AC =« 
(AB» + BC')*. 

27. The paving of a circular space 50 feet 
in diameter costs £74, I65. Sd, ; what will the 
paving of another 120 feet in diameter cost at 
the same rate ? Ans. £431, Os. 9^(/. ). 

28. If a pipe whose diameter is 1*5 inches fill a cistern in 
5 hours, in what time will another, whose diameter is 3*5 inches, 
fill the same ? Ans. 55 min. 6^^ ^^* 

29. If a sluice 3 feet in diameter draw off the water in a pond 
in 20 hours, what must be the diameter of another that would 
draw it off in one-fifth of the tune ? . . Ans. 6*7082 feet 

30. The base of a right-angled triangle is 342 feet, and the 
perpendicular 475 feet ; required the length of the hypotenuse^ 

Ans. 585-311028. 

31. The height of a wall was 31 feet, and the breadth of a ditch 
surrounding it was 24 feet ; what must be the length of a ladder 
that will reach from the edge of the ditch to the top of the wall ? 

Ans. 39*20459. 

32. Close by the side of a river rises a precipice to the height 
of 261 feet, and a line, reaching fh>m its top to the opposite bcmk 
of the river, measures 582 feet ; what is the breadth of the river ? 

Ans. 520*19515. 

33. London stands on an area of 122 square nules, find the side 
of a square equal in area to the surface of London, 

Ans. 11*04536 miles nearly. 




i 
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ZL Gxeat Britain and InHmod embraces an area of 122560 
•qoaie milea, leqoiied die ode of « fqoaie equal in area to the 
awftee of the United Kingdom of Great Britain and Irdand, 

Ana. 35(H^142 milea. 

95. The tme we^t of a bod j is a mean proportional between 
the i^parent weights, when weig^bed snooessiTelj in the two 
aealea of a fUse baUnoe ; what is the tme wei^t of a bod/ 
iHhich being snooessiTdj wei^ied in the scalea of « fUse balance 
i^pears to be 36 and 38^ lb., respectiT^/? 

Ans. 37-229 lb. Teij neailf . 

3d. What is the tme weig^ of a bod/ whidi being wei^ied 

sncoestiTel/ in the two aealea of « fUse balance, diews 25 U>. and 

361b.? Ans.301b. 

37. AhosT/bo^iSUlingfired/atthesnribceof theeartfaylalla 
16'1 feet in the first second of time^ and the space fidlen tfaroogli 
in an/ time ia equal 16*1 feet multiplied into die aqnare of the 
time ; find the time in seconds in which a hear/ bod/ will fidl 
through a space of 2318-4 feet» • • • Ans. 12 secooda. 

38. In what time wiU a hear/ bod/ fidl fired/ throng^ a space 
of 300 feet? Ans. 4*31665 + seconds. 

39. find a mean pr o p o rti onal between 12 and 75, and another 
between 75 and 363, Ans. 30 and 165. 

40. The areas of two drcles are in the ratio of 7 to 13; the 
diameter of the first is 21, whatis the diameter of the second? 

Ans. 28-618 +. 

4L The h/potenuse of a right-angled triang^ is 725, and one 

<tf the sides is 465; find the other side^ . . Ans. 556*237 +. 



42. A room is 24 feet lon& 18 feet wide, and 12 feet high; it is 
required to find the lengUi €i a cord that would reach fimn one 
comer on the fioor to the opposite comer at the ceiling; 

Ans. 32-311 f^eL 

43. T^ram a point in a street a ladder 55 feet long readied to « 
window 44 feet high on one side, and being turned orerit reached 
to another 40 feet high on the other dde of the street ; what waa 
the width <tf the street? . . • Ans. 70-7492 feet neaxl/. 

44. The diameter of a pipe whidi empties a cistern in 40 
minutes is one indi ; required the diameter of another fdpe that 
would empty the same cistern in 15 minute^ Ana. 1-632993 inches. 
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Rule — 1. Point off the given number, by means of cotnmiis, 
into periods of three figures each ; beginning at the riglit in 
integers, and counting towards the left ; and b^inning at the 
kfl in decimals, and counting towards the riffht: tiius, 
1,784,463-647,46. 

. I^ in pointing off the periods, one or two figures remain over, at 
the left in integers, this remainder is considered as a period, 
although not consisting of three figures; but if at the rig^ 
in decimals, a nothing or nothings must be annexed to complete 
the period. . . 

2. Find the greatest cube root contained in the first period at 
the left, and place it at the right of the given number, as the 
first figure of the root : then subtract the cube of this figure 
from the first period, and, to the remainder, if any, annex the 
next period of three figures, to form a new sum or dividend. 

Example.— YfhAt is the cube root of 178453547 ? 

17^,453,547 (563 Ans, 



126. 



5*X300 

(5X30 +6) X 6 



= 7500 
= 936 

8436 
36 



53453 



50616 



(66 X 30 + 3) X 3 = 



940800 
5049 



945849 2837647 



Here, the great- 
est cabe root con- 
tained in the first 
period, 178; is 5, 
which is placed as 
the first figure of 
the reauir^ root: 
the cuDe of 5* — 
namely, 125 — is 

then subtracted 

from the first 

period, and to the remainder, 
53, is amiexed the next period, 
453, forming the dividend. 



2837547 



5345a 



• 5 X 5 X 5 = 125. 



Here, 25, the sqnare of 5, is 



3. Form a divisob for this divi- 
dend as follows : 

Multiply the square of the root mStipUeTby 3(»I'^3Lk^*the 
found by 300, for a partial divisor, partial divisor 7500. 

Find how often this partial The partial divisor is con- 
divisor is contained in the divi- tained 6 times in the dividend;* 
dend,* and place the quotientf as *he quotient, 6, is therefore 
the next figure of the required root : 




» See Note 2, page 222. 
t Sometimes a less figure requires to be 
taken, as in the present example. 



* It is here contained 7 times in 
the diTidend, but as it is found, on 
carrying the process further, that 
7 is too many, 6, the next lower 
figare, is taken. 
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then multiplj the previous fignie placed as the next figure of the 

of the root hy 30, and add to the required root: the root already 

prodoct the figure of the root jnrt fj™**^/'*? ^? m^plied l^ 

found ; multiply the re«uU by the rU*Si "^iT^r^^ ^ 

same figure, JSi^ the ^^^^^ S^fflyt^SS^^^t 

below the partial diTMor, then add ig^^pUMsed below the partial 

the two Bums together, and their divnor, 7d0a The two snnis, 

amount ia the complete diviwr. 7500 and 936, are thisn added 

together, forming the oon^lete 

4. Multiply the complete divi- divisor, 8436. 

9or by the last figufe of the root ; Here, the divisor, 843^ is 

subtract the product from the multiplied by 6, the last figure 

dividend; and to any remainder, ^^^'^^ P^?^** ? 

annex the next period of three ^S?f!^^F^t.^L£r^ 

figures, to form a new diTidend. is broe^t down the next ;>eriod 

of three figures, forming the 

5. Form a new ditisor as new dividend, 2837547. 
fiollows: 

Place the square of the Uist Here, 36, the square of 6, the 

figure of the root under the pieri- last figure of the root, is {daced 

ous divisor; add it to the two below the complete divisor, 

Unes of figures above it; and to ^f}^ ^ ^^ a<?^ *o ^ 

the amount annex two nothings, ^^t ^ ""^^ ^ ^^^' 

. - ^ , J. . . ^^ 8436 and 936 — and their 

toformapam^divisor. ^^^^ ^^ two nothings 

Find how often the partial annexed, forms the partial 

divisor is contained in the divi- divisor, 940800 =56*x300. 

dend ; and, as in paragraph 3, The partial divisor is oon- 

place the quotient as the next tained 3 times in the dividend ; 

figure of the required root : then the quotient, 3, is therefore 

multiply the precious figures of the placed as the next figure of the 

r«>t by 30,^d add to the product ^^is ^en'tu^^ g^ 

the figure of the root just found ; .^ 3 ^^ ^^^ ^ ^ p^^^ 

multiply the result by the same this multiphed by 3 makes 

figure, and place the product below 5049, which is placed under the 

the partial divisor : then add the partial divisor. Hie two sums, 

two sums together, and their 940800 and 5049, are then 

amount is the conmkie divisor. added together, forming the 

complete divisor, 945849. 

6. Multiply the complete divi- Here, the divisor, 945849, is 
sor, and so on, as already described multiplied by 3, the last figure 
in paragraph 4. of the root, and the product is 

7. Proceed to form new divisors SSSS^*?^ 25 ^^^^«^ 

<.o^w^«i^:n» *^ .L.U.... .U . .L.L 1L K -«^ 2837647 : there being no le- 

according to parag^h 6 ; and go ^lainder, and no mcJrS periods 

on with the rest of the process ^ bring down, the extraction 

accordmg to paragraph 4, till all of th© root is completed. 

the periods have been brought 
down and operated upon; when, 
if there is no remainder, the ex- 
traction of the root i» completed. 
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NoTB 1. — ^When there is a remainder after all the periods have 
been brought down, annex a period of three nothings, to form a 
new dividend ; and then proceed with the farther extraction of fSbe 
root: the figure of the root thns obtained is a decimaL The 
process may be carried to any degree of minuteness bj anwnring 
more nothings. 

There are always as many figures in the root as fhere are 
periods in the given number ; and those figures are decimals iki 
the root, which are extracted from the decimals in the given 
number. ^ 

NoTB 2. — ^If at any time, on bringing down a new period to 
form a dividend, the partial divisor is found to be greater dian 
the dividend, a nothmg must be placed in the root, and two 
nothings annexed to the partial divisor: the next period is then 
brought down, and annexed to the dividend, and the extractloa oC 
a new figure of the root proceeded with as before. 

KoTB 8. — The cube root of a fraction is found by extracting thcr 
roots of the numerator and denominator. 

The Bbasom of the Rule is shewn in 'Algebra,' p. 105. 







ExerdMf. 




1. Required the cube root of 110592, . 


Ans. 48. 


2. 


m 


878248, . 


. 72. 


8. 


» 


848908625, . 


945. 


4. 





219366327791, 


. 6031. 


5. 





8-539, . 


>» 1-52891305. 


6. i» 





11, . 


. 2*22898. 


7. » 





24, 


2-884499. 


8. 





7-52, 


. 1-969172. 


9. 





9613-92, 


21-2634. 



10. A box, whose length, breadth, and depth are equal, contains 
216 cubic feet ; what are its dimensions ? Ans. 6 feet each way. 

11. A person has a box 5 feet long, 4 feet broad, and 6^ feet 
deep, and wishes another box to contain the same number of 
cubic feet, whose length, breadth, and depth shall be equal ; what 
are the required dimensions ? . . • . Ans. 5 feet each. 

Globes are in proportion to each other as the cubes of their dia- 
meters : hence to nnd the diameter of a globe that shall contain 8 times . 
more than another whose diameter is 2 feet, multiply tiie cube of 2 feet, 
the given diameter, by 8, and extract the cube root of the product. 

Cubes are in proportion to each other as the cubes of a side of each. 

12. If a globe, whose diameter is 4 inches, weigh 5 lb., what is 
the diameter of another globe which weighs 40 lb. ? Ans. 8 inches. 

13. If the side of a box, whose length, breadtb, and depth are 
equal, is 4 feet long, what is the length of a side of another cubical 
box, that contains 27 times as many cubic feet ? » Ans. 12 feet. 
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14^ The cube root of the solid content of « body is the side of 
* cube of equal content or Yolume; And the side of a cube that wiU 
contain a bushel = 2218*192 cubic inches, Ans. 13'041666 inches. 

15. A French kilolitre is 61028*79179 cubic inches ; find the 
side of a cube that will contain a kilolitre, 

Ans. 39-37008 inches = 1 m^tre. 

16. The diameter of a sphere is the cube root of the qdotient 
of its solidity divided by '5236 : find the diameter of a sphere 
whose solidity is 4188800 cubic inches, . . Ans. 200 inches. 

17. Find the diameter of a sphere whose solid content is 
5254725974-3748 cubic mUes, . . . Ans. 2157 miles. 

18. Kepler's third law is, that the squares of the periodic 
times of any two planets are to each other in the same proportion 
as the euh€8 of their mean distances from the sun.* The earth's 
periodic time is 365*256384 days, and that of Mars 686-076119 
days ; if the earth's distance from the sun be 1, what is that of 
Mars? Ans. 1-522357. 

19. From the facts stated in the last question, find the mean 
distance of Jupiter firom the sun, his periodic time beinic 
4332-5693 days nearly, Ans. 5*20114. 



SERIES. 

A Series is a succession of numbers, that are dteived 
from one another according to a certain law. 

The first and lost terms of any series are called the extremes, 
and the others the means. 

I. Equidifferent series, OB Arithmbtioal progression. 

A series, in which the difl^rence between any two consecutive 
terms is the same, is called an equidifferent series. If the term^ 
increase, it is called an tncreasing series ; when they decrease, a 
decreasing series. 

The cohstant differehce between any two successive terms 
is called the common difference. Thus, 1, 5, 9, 13, 17, &C., is an 
increasing equidifferent series, the common difference of which is 
4 ; and 30, 27, 24, 21, &C., is a decreasing equidifferent series, the 
common difference being 3. 

The last term of ak equidiffereet series is equal to the 
first term, increased, when the series is increasing, by the pro- 
duct of the common difference multiplied into a number which 
is one less than the number of terms ; but diminished by it, when 
the series is decreasing. 
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Take any equidifierent series, as 8, 7, 11, 15, 19, 23, ^^hose 
common difference is 4. It is obvious that this series may be 
arranged thus : 8, 8 + 1x4, 3 + 2x4, 84-8x4, 8+4x4, 
8+5x4, livhere it is plain that any term as the 6th is equal to 
the first 8, increased by the common difference, 4, multiplied by 5, 
a number 1 less than 6, the number of terms. Similarly when the 

series is decreasing. 

Exeroises. 

1. The first term of an increasing equidifferent series is 5, the 
common difference 11, and the number of terms 100. What is 
the last term ? . Ans. 1094. 

2. The first term of a decreasing equidifferent series is 59, tiie 
common difference 2, and the number of terms 24. Bequired the 
last term, Ans. 13. 

Tub sum of the tebms of an equidifferent series is equal 
to the sum of the first and last terms multiplied ■ by half the 
number of terms. 

Take any equidifferent series, as 3, 7, 11, 15, 19, 23, consisting 

of any number of terms, as 6 ; then if s denote the sum of the 

(3 + 23) x 6 
series, s = ^^ 

For, 8= 3+ 7 + 11 + 15+19+23, then arranging the series backwards 
< = 23 + 19 + 15 + 11 + 7+ 3 adding vertically, we have 
2s = 26 + 26 + 26 + 26+26+2G = 26 X 6. 

26 X 6 (3 + 23) X 6 
•••«=— 2-0^-— 2 - 

Exercises. 



s 



3. The first term of an equidifferent series is 17, the last 85, 
and the number of terms 17. What is the sum of the series ? 

Ans. 867. 

4. The first term of an equidifferent series is 100, the last 21, 
and the number of terms 85. What is the sum of the series ? 

Ans. 6142J. 

5. How many times does a common clock strike in a day ? 

Ans. 156. 

6. A debt can be discharged in 52 weeks by paying Is. the first 
week, 3s. the second, 5s. the third, and so on. Required the 
amount of the debt, and the last payment, 

Ans. Amount, £133, IBs., and last payment £5, 8s. 

7. From two towns, A and B set out to meet each other ; A 
went 3 miles the first day, 5 the second, 7 the third, and so on ; 
B went 4 miles the first day, 6 the second, 8 the third, and so on ; 
they met in 8 days. What was the distance between the towns ? 

Ans. 168 miles. 
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II. EqDIRATIONAL SEBIRS^OR GkOMETRICAL PR0ORB8SION. 

A •ER1E8, in which the ratio of any two oontecntiye tenns if the 
tame, is called an equirational series. It is called an increating or 
decreoiing series, according as the terms increase or decrease. 

Thb ratio of any term to the preceding one is called the common 
ratio. 

Thus, 7, 14, 28, 66, is an Increasing equirational series, whose 
common ratio is 2 ; and 1, |, J, i, -xV* ^* ^ decreasing one, whose 
common ratio is ^. 

Tub last tebm of an equirational series is equal to the first 
term multiplied by that power of the common ratio whose index 
is one less than the number of terms. 

Take any equirational series, as 8, 6, 12, 24, 48, 96, whose 
common ratio is 2 ; it is obvious that this series may be written 
thu8~8, 8 X 2, 3 X 2^ 3 X 2', 8 X 2\ 3 X 2* ; where it is plain 
that any term, as the 6th, is equal to the first 8, multiplied by 
2, the common ratio, raised to that power whose index is 5— that 
is, one less than 6, the number of terms. 

Exeroitet. 

8. The first term of an equirational series Is 4, the common 
ratio 8, and the number of terms 18. What is the last term ? 

Ans. 2125764. 

9. The first term of an equirational series is 100, the common 
ratio i, and the number of terms 17. What is the last term ? 

Ans. XMmfTf* 

Thb bum of the terms of ak equirational series is found by 
multiplying the first term by the diflbrence between 1 and that 
power of the common ratio whose index is equal to the number of 
terms, and then dividing the product by the diiTerence between 1 
and the common ratio. 

Take any equirational series, as 2, 12, 72, 482, 2592, whose 

common ratio is 6 ; let s represent the sum, then $ = - — J— < , 

For, as 1 tune « = 2 + 2x6-f- 2x6*-f- 2x6»+ 2 x6* ; multiply 
by com. ratio, 6 times* = 2x6 +2x6*+ 2x6*+ 2x6*+ 2x6*; 

.-.5 s = 2X6*- 2= 2X(6*- 1). 

, 2X(6*- 1) «,,^ 

and s= — ~ ss 81 la 

5 
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Exerdsea. 

10. The first term of an equirational series is 5, the oommmi 
ratio 3, and the number of terms 14. What is the sum of tlbe 
series? Ans. 11957420^ 

11. The first term of an eqnirational series is 8, the common 
ratio 4, and the nmnber of terms 12. Bequired the sum d the 
series, Ans. 44739240. 

12. The first term of an equirational series is 1, the common 
ratio •(, and the number of terms 10. What is the sum of the 
•eries? Ans. l^^^^ftVsp 

Note. — In this exeroisey i =x — — -^* It may be observed that 

when the number of terms is indefinitely great, the fraction in the 
niunerator of the sum becomes indefinitely small, and its ralne 
may be re|;arded as 0^ hence, when the series is decreasing, and the 
number of terms infimte (as it is called), the sum is found by diTiding 
the first term by the difference between 1 and the common ratio. 



LOGARITHMS. 

Tub Bulbs by which the following exercises are to be workedL 
with an explanation of Logarithms, will be found at pages ▼• to xt. 
of the Introduction to ' Mathematical Tables ' of this Course. 



Exercises. 

1. Find the logarithm of 8'729416, 

2. m » 184-372, 

3. " " 78-6148, 

4. *r m -0473827, . 
6. Find the number whose log. is 2-7169325, . 
6. <r IT <r 41763927, 
1. m ^ m 1-9537346, 

8. <» IT » 0-5379182, 

9. Multiply 73-627, '01852, and 9*31654 together, 

10. Find the continued product of *68715, *00354, 
• 889-612, and -5183, . . .* . 

11. Divide 68-3167 by 983-7, 

12. 05685 by -73254, .... 

13. Find the 3d power of 103721, 

14. IT 20th t 1-05, 

15. » 8l8t 1*025, , 



Ans. 0*5716409. 
2-2G56950. 
1*8669651. 
2*6766198. 
5211187. 
15010*41. 
8989481. 
3-450787. 
12*70377. 

1*058558. 

•0694487. 

•07760669. 

1-115835. 

2-653297. 

2-150011. 
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16. Extract the square root of 11, • . . Am. 8*316624. 

17. IT m cube » 92, . . » 4-514857. 

18. • fifth 516, . . • 1-888449. 

19. w n tenth # -16354, . . m -8843771. 

20. Find the ralue of 1'716 X -073459 X 78-615_X_54j728 
iiv. xuiu (lie Yaiue w ^^^^^g ^ -969312 X 81-7346 ^ 

logaritbmi, Ana. -098172. 

ot T3I- 1*1 1 . 7-854» X 8'14169» ,^^,^ 

21. Find the ralue of ^ ^^^ , . . * 1*02616. 



l-83»* x_-6075* 
7-19* 



22. m v:-., , . . . # 719349. 



COMPOUND INTEBEST. 

CoMPOUKD Ihtbbrst IB the Rule emplo^jred^ a« men- 
tioned at p. 176, when the Interest of money la aaded to the 
principal a« it becomes due, and this amount* reckoned as the 
princiDal on which interest is to be reckoned for tihe next 
period or term. 

Example.— VfhaX is the amount of ;8820, 10«. for 4 jreart, at 
5 per cent, compound interest ? 

£ 8. d. 

320 10 = prindpal for the 1st year. 
Ss^oflOO 16 06= interest » <r 

336 10 6 = principal for the 2d year. 

6 = ^ of 100 16 16 6} = interest 

353 7 0} = principal for the 3d jear. 
5 = ^ of 100 17 18 4 = interest 

-871 4^ = principal for the 4th year. 
5 s A of 100 18 11 0, = interest 

889 11 4} as answer required. 

Here, since 5 is the ^ of 100, the interest of £320, Uk f or 1 year is 
eompiited aoeordin^j. When the time is long, ibis method of cslea- 
lation beoomes rexj laborions; it is therefore preferable to proceed 
according to the following roles. 

Compound Interest is also reckoned by means of Tables sudi 
as ave giren at p. 269. 



228 ELBMBiaTS OF UUTHHETIC. 

I. To FIND THB AMOUNT OF £1, FOR ANY NUMBBR OF TB33LMB 

AT Compound Interest* 

Rule. — Find the amount of £1 for one term, and raise it to 
that power denoted by the number of terms : the result will be 
the amount required. 

It is by this Bule that Table L, p. 269, is oonstmcted. 

Example, — What is the amount of £1 for 5 years at 4 per cent 
compound interest, supposing the interest payable yearly ? — half- 
yearly ? — quarterly ? 

Ans. Yearly, £1-2166529 ; half-yearly, £1*218994 ; quarterly^ 
£1-22019. 

In the first question the term is 1 year ; and 4 being the rate 
per cent., the amount of £100 for 1 year is £104, hence it is plain 
that the amount of £1 for 1 year is equal to 1*04 ; then 1*04' = 
amount required. 

In the second question the term is 1 half-year ; .*. the amount 
of £100 for this term is £102, and the amount of £1 is equal to 
1-02 ; then 1*02^® = amount required, 10 being the number. dT 
hal/'tfears in five years. 

Similarly, in the third question, 1*01*** = amount required, 20 
being the number of terms. 

For the method of finding the powers, and an example wrought 
out at length, the pupil is referred to Example 3, p. 210. 

Ezercisefl. 
Find the amount of the following : 

1. £1 for 7 years at 3 per cent . . Ans. £1*2298739. 

2. £1 „ 10 » 2i If . If £1-2800845. 

3. £1 IT 35 If 6 m . . If £7-6860868. 

4. £1 If 50 IT 5 • . I' £11-4673998. 

5. £1 ir 100 • 3J » . . £31*191408. 



II. To FIND THE AMOUNT OP ANY SUM AT COMPOUND 

Interest, for any number op terms. 

Rule. — Find the amount of £1 for the given time, and rate; 
then multiply by the given sum. The result will be iJhe 
amount required. 

The interest of any sum at compound interest for a given time is 
found by subtracting the principal from the amount of l^e sum for 
that time. 
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Example.^'Whskt is the amount of £527, 18#. id. for 25 years 
at 4 1 per cent, compound interest ? 

£ 

1-046*' = 8-0064345 = am. of £1 for 25 years. 

527 



210380415 
60108690 
160271725 . 



£ i. d. 



1683-8639815 = am. of 527 for 25 years. 

10«. =iof£l, 1-6027172= » 10 -^ 

8«.4rf.= i « 10s. -6009057= « 8 4 «r 

£1585-8676044 = m 627 18 4 



£1685, 17s. i\d, nearly. 

Here the amount of £1 for 25 years is equal to £8-0054345, 
and this, multiplied by- 527, gives tlie amount of £527. Taking 
aliquot parts fbr^Sa. id,, wo find the whole amount of £527, Ids. 
4d to be £1585-8676044, or £1585, 17s. i{d. nearly. 

By decimals. By Logarithms. 

80054345 Amount = l-045« X 527-6666. 

6666726 25 log. 1-045 = 0-4779078 

1502717 log. 527-6666 = 2-72285 96 

60109 log. 1585-867 = 8-2002669 

]^gQ3 or £1585, 17s. Hd. 

180 

18 

2 



£1 585-867 
£1585, 17s. Hd 

The pupil is recommended to work out the following exercises 
by each of these methods : the logarithms of the amount of £1 
for the more common rates per cent, will be found at page 269. 
of this Tolume. The answers to the exercises are given to the 
nearest farthing. When the exercises are solved by the aid of 
logarithms, answers may come out sometimes more and sometimes 
less, especially when the periods are long. 
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Bbasok of thb Bulbs. — ^Tbe leason of the Rales masf' lie 

shewn thus: Tskii 

£1*05 = am. of £1 for 1 yr. anj rate per cent, 

1 : 1*05 : : 1*05 : 1*05' = » 2 » as 5 ; the iaoxMB^ 

1 : 105 : : 105* : 106» = • 3 * of £100 for I year 

1 : 105:: 105': 1*05*= ir 4« will be £105^ «Ml it 

is obvious l£a;t ^ 
amount of £1 will be the y^ part of this ; that is, £1*0^ ; aiul 
this, by the miture of compound interest, becomes the priDcipal, 
for the second year. Now, ob the principal 1 u £o its amouiit 
1*05, 80 it the principal 1*05 to 1*05* = amount of £1 for 2 years ; 
and this, by the nature of compound interest, becomes the 
principal for the tliird year ; and so on. It appears, then, that 
the index of the power is always equal to the nimiber of years. 
Similar reasoning would apply were the terms half-years, &c.; 
hence Bule I. The amount of £1 being found, Bule n. follows 
at once, since the amounts are proportional to the principals. 

Exercises. 

6. Find the amount of £325, 12«. 6</. for 17 years at 4 per 
cent, compound interest, . • • Ans. £634, 5«. 8|dl 

7. What sum will £724, 18«. 4(/. amount to in 50 years at 
5 per cent. ? Ans. £8310, Oi; lOdl 

8. What is the amount of £087, 15«. 9d, for 19 years at 4| per 
cent.? Ans. £2279» 13s. 6d 

9. To what sum will £1728, 16«. 8(/. amount to in 64 years at 
4] per cent. ? Ans. £33698, 11<. 

10. To what sum will £618, lU. 6(f, amount to in 61 years at 
2^ per cent. ? Ans. £2789, 12s. 9|k 

11. Bequired the amount of £837, 7«. 6(/. for 22 years at 4 per 
cent., supposing the interest payable half-yearly, 

Ans. £2001, 7s. Sd 

12. Bequired the amount of £235, 15«. for 16 years at 4 per 
cent., supposing the interest payable quarterly, 

Ans. £428, 5s. B^d. 

13. A legacy of £1200 was left to a boy 3 years of age ; what 
sum will he have to receive at the age of 21, supposing the legacy 
improved by compound interest at 6 per cent. ? 

Ans. £3425, 4«. l^d. 

III. To FIND THB present worth of a sum for a oiybst. 

TIME, AND AT A GIVBN RATE, COMPOUND INTEREST. 

Rule. — Divide the given sum by the amount of £1 for the 
given time, and at the given rate ; the quotient will be tlw 
j>re8^t worth required. 
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ThiB role ib obviously the oonTerse of the last Henoe the present 
worttis of £1 for any tune and rate are the reciprocals of the amounts 
of £L for the same time and rate : it is thus that Table IL, p. 270, 
is oonstnicted. The pupil should take the present worth of £1 from 
the table when he can, 

Exan^le.'—Whit is th^ present worth of £527, 10<. 6dL due 9 
years hence, at 4 per cent, compound interest ? 

Herel(H»=Xl-4233118; therefore t^^|?^^ =370-632 

1*4233118 

=£870, 12#. 7jd: Arts. 

By Table II. By Logarithms. 

1 ^^.^^^ ^v 527-526 

p^ = -7025867 ^ pr. worth = -p^jT- 

and -7026867 X 627-525 = 370632 log. 627-525 = 2-7222430 

= £370, 12«. 7jdL 9 log. 1-04 = 0-1532997 

log. 370-632 2*5689433 
or £370, 12s. 7}</. 

Exercises. 

14. What is the present worth of £231, 10«. due 11 years 
hence, reckoning compound interest at 5 per cent. ? 

Ans. £135, 7s. OfdL 

15. What sum of money will now discharge a debt of £1000 
due 5 years hence, at 3^ per cent, compound interest ? 

Ans. £841, 19«. 5^^: 
- 16. Bequired the present worth of £719, 17s. 6d. due 22 years 
hence, at 2^ per cent, compound interest, Ans. £418, 2& llfdl 

17. Find the present worth of £837, 15s. 6d. due 27 years 
hence, at 4^ per cent, compound interest, . Ans. £255, 5s. 3dL 

18. Whether is it better to sell an estate for £4000 p«^able at 
present, £4000 payable at the end of 10 years, and £4(J0(f payable 
at the end of 20 years ; or to sell it for £12000 payable at the end 
of 10 years, reckoning compound interest at 3 per cent. ? 

Ans. Better at 3 payments by £261, 19s. O^dL 

Rule n. may be applied to the calculation of the number 
of inhabitants in a town or country, when the excess of the births 
above the deaths for any year bears a constant ratio to the 
number of the inhabitants for that year. In such calculations, 
however, many other circumstances require to be taken into 
account, which it would be altogether out of place to mention 
here. 

19. Hie population of England for the year 1851 was estimated 
at 17927609, what may the population for 1861 be estimated at, 
supposing the annual increase to be at the rate of 1*8 per cent. ? 



ANKUITIES. 

Ax ANxriTT is any periodical income, psyable aft equtl 
intervals, such as yearly, half-yearly, quarter^* ^cc 

Annnities are called CESTAnr when they are to ooatimie fat 
a fixed number of jears ; when they are to be paid only so Iwy 
as one or more individuals shall live, they are called co jt r iama t 
or LIFE annuities. When an annuity is to Gontiniie for ever, it is 
called a perpetott. 

When an annuity is payable at present, it is said to be n 
pottution; but when the payment is not to commence until some 
time has elapsed, it is called a deferred or a receruonary annuity. 

When the payment of an annuity has been forborne for a 
certain number of terms, the sum of all the payments, each 
improved at compound interest from the period of its becoming' 
due until the payment of the whole, is caUed the amount. 

The present vaiue of an annuity is that sum which, inii»OTed at 
compound interest, would exactly pay the annuity as it becomes 
due. 

ANNUITIES CERTAIN. 
I. To FIND THB AMOUNT OF AN ANNUITY, CERTAIN. 

Rule. — From the amount of £1 for the given tiine and rate, 
subtract 1, divide the difference by the interest of £i fop a 
year ; the quotient, multiplied by the given annuity, will give 
the amount required. 

JPfoU. — One of the equal intervals at which the annuity is payable is 
always supposed to elapse between entering on possession and the first 
payment of the annuity. 

Example. — Find the amount of an annuity of £50, 12s. Qd. for 
15 years at 4^ per cent, compound interest. 

1*045** 1 

Amoxmt = ^rrz — X 50*625. 

•04o 

(Table I., p. 269) 1*045" = 1*9352824 

V 

*04 5)*935282 4 

20*78405 
52605 



10392025 

124704 

4157 

1039 



1052*1925 = £1052, 3». lOdL 
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Reason of the Rule.— Suppose that we were required to find 
the amount of an annuity of £1 for any numher of jears, as 7, 
and that the rate is 5 per cent. It is ohvious that the 7th pay- 
ment would he simply £1, as it is paid when it hecomes due ; 
that the 6th payment would he 1*05, as the annuity has heen at 
interest for 1 year; that the 6th would he 1*05', since it has 
heen at interest for 2 years ; and so on, backwards, until the first, 
which would he 1*05*. Now, if a denote the amount, it will be 
equal to the sum of all these — 

/. a = 1 + 1-05 + 1-06* + 1-05' + 1*05* + 1'05« + 1*05«. 

As this is plainly an equirational series, whose common ratio is 
105, 

1-05'- 1 

" = "^05-- 

The rule follows at once from this, since the amounts are 
proportional to the annuities. 

Exercises. 

1. What will be the amount of an annuity of £160 for 25 years, 
at 4 per cent. ? . . . . Ans. £6663, 6«. lOJcf. 

2. What will a pension of £78, lOa, per annum, payable yearly, 
amount to in 7 years, at 8^ per cent. ? . Ans. £610, IBs, Sd. 

3. If an annual salary of £346, payable half-yearly, be forborne 
19 years, what will be the amount at 5 per cent. ? 

Ans. £10765, Ss. Bid. 

4. If an annuity of £725, 18«. id., payable yearly, be omitted to 
be paid for 16 years, find the amount at 8 per cent. 

Ans. £14627, 8». 6id. 



II. To FIND THE present value op an annuity, oertain. 

Rule. — Subtract the present value of £1 for the given time 
and rate from 1, divide the difference by the interest of £1 for 
a year ; the quotient, multiplied by the g^ven annuity, will be 
the present value required. 

The beabon of the rule may be shewn in a somewhat similar 
manner to the last. 

When the annuity is perpetual, its present value is found by 
dividing the annuity by the interest of £1 for a year. It will be 

-7 

convenient to denote the reciprocal of 1*05', for instance, by I'OS • 



Ci£, fif^iUe jCMlf iv U JB«% aft 4|^ 



'IS 



1- 



«4437 

214S 

537 



5. What u the pieaeaft Talae of aa auBBftf of ^2C^ 
3rcailjliiirl7 7eanyat3perceBL? . • Aam, Jtl^SS, IMtt, J^i, 

C Wlutf if the present Talne of an amaal penaoB «f dOK,' 
p^faUe yearly £ir 20 jean, at 5 per cent? Ana. £2803, ISr. 11 j^ 

7. What if the present Tahie of a yearly rent of £62 fer 2^. 
yean, at ^percent.? .... Ana. £1021, 17«. (^ 

8. A tenant took a ikrm for 19 yean at a rent of £S50^ and- 
after 10 yean of the lease were ez^red, his landkfd widied Inm' 
to pay up the rent for the rest of the time, promising him oom- 
ponnd interest at 4 per cent, and a present disooont of £300. 
What sum ought the tanner to pay down ? Ans. £3789, 8s. 7fd, 

9. What is the present Taloe of a perpetu ity of £160, intefest 
being at 2^ per cent. ? Ans. £6100. 

III. To FIND THE PRESENT TALUS OF A deferred AirKurrr. 

Rule. — ^From the present Talne of £1 for the time until 
the annuity is enterea upon, subtract the present Talue of 
£1 from the present time until the annuity terminates, and 
divide the remainder by the interest of £1 for a year; tlie 
quotient, multiplied by the given annuity, will be the present 
value required. 

Example, — Required the present value, at 4 per cent., of a^ 
yearly annuity of £75, 16«. ^d, in reversion, commencing at tha 
~ oi20 yeuBf and continuing for 15 years. 



ir 
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-«0 —3ft 



n*04 — 1*04 "i 
Present value = ^ ^ -7-^^^ X 76'888. 

•04 



* _ao * 



(Table n., p. 270) ^^^ ^^ ^.^j'o ^ .^563370 

jij„,orl04"= '2534155 

•04 )-2029715 

5-0742875 
88888'57 

8552001 

258714 

40594 

1522 

152 

15 

2 

884-8000 s je884, 16^. 

Kbason of the Bulb. — From a little consideration, it will 
appear that the present value of the deferred annuity is equal to 
an equivalent annuity firom the present time till the end of its 
continuance, diminished by the present value of the same annuity 
for the time that must elapse b^ore it commences. In the above 
Example, suppose the annuity £1, then, 

—35 
1—1.04 
Present value for 85 years = — -;--. — 

"04 

-»o 
1 i.()4 

» » 20 • = — — — ; subtracting, we obtain 

—30 —35 

, ^ , 1-04 -1-04 

¥ w deferred ann. = — 

•04 

The rest is obvious. 

Exercises. 

10. What is the present value of an annuity of £627 a year, to 
commence 17 years hence, and to continue 25 years, at 8^ per 
cent. ? Ans. £5758, U, 10^. 

11. What is the present worth of an annuity of £450, which 
commences 10 years hence, and continues for 90 years, interest at 
4 per cent. ? , ^ Ans. £7377, 6«. lljrf. 

12. What is the present worth of the reversion of a lease of 
£547, 18«. per annum, to continue for 18 years, but not to com- 
mence till the end of 6 years, allowing interest at 5 per cemt. 
to the purchaser? . . . . . Kaaa. «-W\^^<^*^^- 



236 ELEMENTS OF ABITHIIETIC. 

13. The reversion of a freehold estate of £1265, 7s, 6d, per 
annnm, to continue 80 years, and to commence 12 years hence, is 
to be sold ; what is it worth just now, allowing the purchaser 4j> 
per cent, for his money? . . . Ans. £12153, 179. 9<L 

14. What is the preisent worth of the reversion of a fre^old 
estate, to continue for ever, but not to be entered upon until the 
expiry of 35 years, the annual rent being £925, and the rate ci 
interest 2^ per cent. ? . . . . Ans. £15590, 14^. 7(L 

Miscellaneous Exercises. 

In the solution of the following exercises the pupil will find 
little or no difficulty. It may be remarked that an annuity is 
said to be worth as many years* purchase as there are pounds in 
the present value of an annuity of £1. Freehold estates are 
generally bought and sold at so many years' purchase, or, what 
amounts to the same thing, at so many years' rent. 

1. What is tiie present worth of a perpetual annuity of 
£724, 16«., payable half-yearly, interest being 8f per cent. ? 

Ans. £19328. 

2. A gentleman purchased a freehold estate for £19400 ; ykhat 
oa^t l£e annual rent to be when it is bought at 16 yeanT 
purchase ? Ans. £12li, lOt. 

3. I paid down £1000 for a perpetual annuity ; what was 12ie 
yearly annuity, supposing interest to be at 4^ per cent. ? 

Ans. £45. 

4. A merchant commenced business with a capital of £1800; 
how much will he be worth at the end of 25 years, supposing 
that, after paying all expenses, he increases his capital each year 
by a tenth part of itself? . . . Ans. £19502, 95. ^(L 

5. A person purchased a perpetual annuity of £320 a year for 
£10.000 ; what rate of interest had he for his money ? Ans. £8, 4«. 

6. The annual rent of a freehold, which was purchased for 
£G2G5, 12s. 6d., is £250, 125. 6d. ; at how many years' purchase 
was it bought ? Ans. 25 years. 

7. At how many years' purchase must a freehold estate be 
bought that the purchaser may have 5 per cent, for his money ? 

Ans. 20 years. 

8. What is the difference between the present value of a lease- 
hold estate of £325 a year for 70 years to come, and that of a 
freehold or perpetuity of the same sum, reckoning compound 
interest at 5 per cent ? . . . . Ans. £218, 125. 7^ 

9. A father dying, bequeathed to the younger of his two sons 
the first 15 years of his freehold estate, whose annual rent was 
£1728, and the reversion after the 16 years were expired to his 
elder son ; what is the present value of their respective legadei^ 
interest at 3 per cent. ? 

Ans. Younger son, £20628, IBs. ; dder, £36971, 5«. 



10. Suppose I would add 5 years to a running lease of 16 years 
to come, the improved rent being £186, Is, 6d, per annum, what 
ought I to pay down for this favour, reckoning compound interest 
at 4 per cent. ? Ans. j£460, lit. 1 Jdl 

11. A landlord grants a lease of 21 years, to conmience 8 years 
hence ; be receives £800 from the tenant at present, and agrees 
to indemnify him in the course of the lease by a regular deduction 
from each year's tent. What must the deduction be, allowing 
the tenant 5 per cent, for his money at compound interest ? 

Ans. £72, is, l\d. 



LIFE OR CONTINGENT ANNUITIES. 

In the calculation of life-annuities, there are two things that 
require particular attention — Ist, The probability of the con- 
tinuance of the annuity ; 2d, The rate or interest. 

The probability of the duration of life is calculated from 
Tables ; the table used here is that generally known as the 
' Carlisle rate of mortality.* The general principle on which all 
the tables have been constructed is, that fr^m a certain number 
of human beings whose births have been recorded, an estimate 
has been made of the number alive at different ages. Thus, 
in Table V. (p. 273), of 10000 that are bom alive, 8461 survive 
the first year, &c. 

In general, the probability of any event happening is measured 
by the ratio of the number of cases that are £ivourable to all the 
possible number of cases. 

Thus, by Table V., the number living at the age of 21 is 6047; 
at the age of 81, 5585 : the probability of a person aged 21 reach- 
ing 31 is therefore measured by the ratio 5585 : 6047, or by the 
fraction f§|^; and the probability of his dying during the 
interval is measured by -f^, where the numerator 462 is the 
number that die between tiie ages of 21 and 81 ; and so on in 
other cases. 

Method of calculating Table YI., p. 274. 

That a person may have an absolute right to £1 at the end of a 
year, he must pay down the present value of £1 at the beginning 
of the year ; but if the receipt of the £1 at the end of the year be 
made dependent upon the pers(m's living to the end of that year, 
it is obvious that the sum to be paid down must be that fraction 
of the present value which expresses the probability of his 
receiving it. Now, if the present values of aU the successive 
annual payments be multiplied by the respective probabilities 
that the annuitant will be alive to receive them, the sum of all 
the payments which may possibly be received will be the value of 
an annuity of £1 dependent on tiie annuitant's life. 
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Thus, suppose that the rate of uxterest is 3 per cent. ; then, 
aocordiug to the Carlisle table, out of 3 persons alive at 1Q3^ oni^ 
1 is alive at the end of the year ; the probability of Uviog; to the 
end of 1 year is there£:>re ^ ; hence 

1"(^*X J, or £-9708738 X I ='3236, &c., or -324 nearly is pfA 
down as the present value of an annuity of XI granted. to a 
person aged 103. 

To continue the calculation at 102: the probability of the 
person's living to 103 is ^. 

.'. £-9708738 X f =-682526, &c = for the probability of this yeati 

£-9425969 X I =-188519, &c. = » • next -r 

.*. £-771045, or *771 is the present value <^ an 
annuity of £1 granted to a person aged 102. In thds manned 
Table YI. is constructed. Table VII. is constructed in a some- 
what similar way ; the only difference is, that two probabilities 
Instead of one are used. 

N^ote. — We will find it convenient to denote the value of an annuity 
of £1, during a life aged 15, for instance, by a,, ; during two joint 
lives, 10 and 15, by Oj^, w 



I. To FIND THE PRESENT VALUE OF AN ANNUITY ON A 

single life. 

Example 1. — What is the value of an annuity of £63 during 
the life of a person aged 32, interest at 4 per cent. ? 

Ans. £1042, 15s. ejd 

By Table VI., flr„ = 16-652; 
.-. 16-552 X 63 = answer. 

Example 2. — What is the amount of an annuity that a person 
aged 75 may purchase for £1000, interest at 6 per cent. ? 

Ans. £200, 8*. ^%d. 
By Table VI., a, ^ = 4-989 ; 

1000 



• = answer. 



• • 



4-989 
Exercises. 



1. What is the present value of an annuity of £225 during the 
continuance of a life aged 47, interest at 3 per cent. ? 

Ans. £3441, 8*. 

2. What annuity may a person aged 60 purchase for £820; 
interest at 4 per cent. ? . . . . Ans. £84, 17«. 2^- 



8. What is the value of an annnity of £75 during the life of a 
person whose age is 57, interest at 3 per cent. ? . Ans. £871, Is, 

4. A young merchant marries a widow lady of 40 years of age, 
with a jointure of £256, and wants to dispose of the jointure for 
ready money ; what sum oug^t he to receive, reckoning interest 
at 4 per cent. ? Ans. £8858, 18«. lO^d. 

5. What annuity may a person aged 51 purchase for £7200, 
interest at 3 per cent. ? . . . . Ans. £516, 155. lOfd 



II. To FIND THE PBBSBNT VALUB OP AN ANNUITY ON 

two joint LIVES, 

Example 1. — ^What is the value of an annuity of £80 a year, to 
continue during the joint lives of two persons whose nges are 15 
and 30 respectively, interest at 5 per cent. ? . Ans. £1055, 12& 

By Tahle Vn., a^ 4, 30 = 13195 ; 
.-. £13'195 X 80 = answer. 

Example 2. — An annuity of £72 is to continue during the joint 
continuance of the lives of two persons whose ages are 37 and 60 ; 
what is its present value, interest at 3 per cent. ? 

Ans. £672, Ss. lOd, 

These ages not heing found in the tahle, we can only approxi- 
mate to the value of the annuity hy proportion ; thus, 

a,g, ,o=»-^10 
*'4o> «o ^^ 9*224 



.*. difference = '186 

Now, as the difference hetween 35 and 40 is 5, and that between 
35 and 37 is 2, 

•'• «37> eo = 9**10 - *186 X f = 9*336 nearly. 
.*. 9-336 X 72 = answer. 

Exercises. 

C. What is the present value of an annuity of £460 during the 
joint lives of two persons whose ages are 45 and 70, interest at 
4 per cent. ? Ans. £2750, 17«. 

7. Wliat is the present value of an annuity of £57, 10s., pay- 
able during the joint lives of a man and his wife whose respective 
ages are 39 and 35, interest at 3 per cent.? Ans. £815, 9s. 3}^ 

8. What is the annuity that may be purchased for £900 on the 
joint lives of two gentlemen aged 45 and 50, interest at 5 per 
cent. ? Ans. £92, 8s. 7^^. 
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III. To FIND THE PRESENT VALUE OP AN AkNUITT ON THE 

longer of two lives. 

HuLB. — Grant an annuity to both, on condition that a lik6 
annuity be restored so long as both persons survive ; <nr what 
is the same thing, from the sum of the values on uie single 
Hves, subtract the value of the annuity during their jmnt lives. 

Exercises. 

9. What is the value of an annuity of £166, 6s. 6dL during the 
longer of two liyes, whose ages are 27 and 35, interest at 3 per 
cent. ? Ans. £3863, 2s. 2^4. 

10. What is the value of an annuity of £78, 15*. Id, on the 
toDgcr of two lives, whose ages arc 30 and 50, interest at 6 per 
cent. ? . Ans. £1258, I65. 3dL 

11. What single payment ought a gentleman to pay down just 
now, to secure an annuity of £362, 14s. during the joint existence 
of himself and wife, and also during the life of the survivor, their 
respective ages being 50 and 42, and interest at 4 per cent. ? 

Ans. £6090, Is, lid. 



IV. To find THE PRESENT VALUE OF AN ANNUITY ON A 
life a, AFTER THE FAILURE OF ANOTHER LIPB B. 

Rule. — Grant tin annuity to A for his whole hfe, on con- 
dition that he restore it so long as B is alive ; or, what is the 
same thing, from the value of an annuity on the life A, subtract 
the value of an annuity during the joint lives of A and B. 

K this reversion be secured by an annual premium, it will be found 
on dividing the single payment, by 1 increased by the present vidae o£ 
an annuity of £1 during the joint lives. 

Example. — ^What is the value of an annuity of £60 a year 
during the continuance of the life of a person aged 25, after the 
death of another aged 40, interest at 4 per cent.? — and what 
annual premium would be required ? 

Ans. Pre. value, £266, 11». l\d. ; an. prem. £18, 15s. 4JdL 

a, a = 17-645 

4-443 X 60 = 266-580. 
Annual premium = .^ ^^.^^^ = 18-7/0. 
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£zeroiM8. 

12. A person whose age is 45 is to enjoy an annuity of £438, 
185. 6e?. after the death of the present annuitant, whose age is 
75 ; what is the present value of the younger person's expectation, 
interest 4 per cent. ? Ans. £4062, &s, O^d, 

13. A father, whose age is 65, is desirous that his only daughter^ 
whose age is 20, should eojoy an annuity of £125, 12«. after his 
decease; what sum should he at present pay down, interest at 
6 per cent. ? — or what annual jpayment during their joint lives 

ought to be paid? Ans. Single payment, 

£1062, U, 5}cf. ; annual premium, £127, O5. 6^. 

14. A enjoys a living of £256 a year, and B wishes to purchase 
it for his life after A's death ; what ought B to pay for it, interest 
at 4 per cent., A's age being 76, and B's 35 ? 

Ans. £2843, 125. Hid, 

y. to find the pbrsent value of a deferbed life 
Annuity. 

Rule.— Add the number of years the annuity is deferred to 
the given age. Find the present value of an annuity of £1 on 
a life whose age is the above sum ; multiply it by the present 
value of £1 for the given deferred time, and by the probability 
of the continuance of the given life to the end of that time. 
The result, multiplied by the given annuity, will be the present 
value required. 

The value of an annuity upon a given life for a number of 
years is found by subtracting the value of an annuity deferred 
the given number of years from the present value of an annuity 
on the whole life. 

Thb Beabon of the Bule is obvious : the rule also applies to 
joint lives. 

Exercises. 

15. What is the present value of an annuity of £73, 85. 6d., to 

be entered upon after 9 years hfLve expired, and then to continue 

during the Ufe of a person whose present age is 32, interest at 

8 per cent. ? Ans. £861, 45. S^d. 

_9 5009 
Present value = a., X 1-03 X =— r^ X 73*425. 

16. What is the present value of an anouity of £32, 155., to be 
entered upon after 20 years, and then to continue during the 
joint lives of two persons whose ages are ^0 and 45, interest at 
6 per cent. ? Ans. £41, 155. 1^. 

-so 4397 3018 
Present value = a^o» •« X 1-05 X ^^ X "^^^^ ^^'^^^ 
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: 17. Find the value of a life-annuity of £560, eecmed up^ a 
freehold property, receiyable after the termina^n o( a leaaa of 
which 7 years have to run ; the age of the person beii^ 95^ and 
the interest of money reckoned at i per cent. Ana. X6628, 4^ ^ 

18. What is the valte of an annuity of £85, 17«. 6d, x^ceiTable 
during the j(Hnt continuance of two lires of 21 and 25, tet iioi to 
commence until 10 years have expired, interest at 5 per eeftti?"' ' 

Ans. £533, 14a. 4|d: 

19. What is the present value of an annuity of £30 for the 
next 15 years, dependent upon the existence of a life whose kas 
is 19, interest at 4 per cent. ? . . Ans. £316, 1^ neat^l 

Present value = (ajo- a^^ X l'6i\ gjg^) X 80, ' 



VI. To FIND THB PRBSBNT VALUE OP A PeRPETUITT TO BE 

entered upon after the failure op ▲ given 
Life or Lives. 

Rule. — From the present value of the perpetuity subtract 
the present value of an annuity on the given hfe or lives ; the 
remainder will he the value of the perpetuity in reversion. 

The Reason of the rule is obvious. 

Exercises. 

20. What is the value of a freehold estate of £1721, lOs. yearly 
rent, to be entered upon after the decease of the present possessor 
whose age is 64, interest at 4 per cent ? . Ans. £28244, 135! 

21. What is the value of a freehold estate of £1721, IO5. yearly 
rent, to be entered upon after the failure of one of two lives, 
whose ages are 35 and 40, interest at 3 per cent. ? 

Ans. £33199, 145. 0{(l 

VII. To find the present value OF A given sum 
payable on the failure of a given lifb ob 
Lives. 

Rule.— Multiply the value of an annuity of £l on the given 
life or lives by the interest of £1 for a year, and subtract the 
product from 1 ; multiply the remainder by the present value 
of £1 for a year, and then by the given sum ; tne result will 
be the value in a single payment. The annual payment is 
found by dividing the single payment by the value of aa 
annuity on the given life or lives increased by 1. 
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r Or, Snbtraot the present Talne of £1 for 1 year from 1, and ' 
multiply the remainder by the valne of an annnity of £1 on 
tiie given life or lives; subtract this product from the present 
value of £l for 1 year, and the remainder, multiplied by the 
ipven sum, will be the 4alue in a single payment. ^ ^ 

This Is called an assurance on the given life or lives. The 
anmial premiums are in all cases supposed to be payable in 
advance. 

JExanypk.'^Vnmt ought a gentleman, whose age is ^S, to pay 
just now to secure to his heirs £700 payable at his death ?— and 
what ought the annual payments to be, during his life, to assure 
the same, interest at 5 per cent ? 



Flm Method. 

Subtract 
from 


18-987 
•05 

-69985 
1- 


l-Os' inverted. 


•80065 
88259 

270585 

15088 

601 

90 

24 



-05* 


SeooDd Method. 
1- 
= -952881 


f,c inverted, 


•0476190 
789-31 






476190 

142857 

42857 

8810 

888 



106* 



Given sum inverted. 



•286388 
007 



200-4381 



Single payment, £200, 8s. Sd. 

. ■ ^ 200-488 

Annual payment = -jj^ 



•666047 
'952881 

•286884 
007 

200-4888 
£200, 8«. 8(/. 



= 18-378 = £13, 7f. 5ld. 



Beason of the Bule. — This Bule may be made to depend 
upon Kule VI., by converting the sum assured into a perpetual 
annuity, the amount of which will manifestly be the interest 
of the sum assured for 1 year. In the case of a perpetual 
anntdty, however, the first payment lis supposed to be made 
at that term next succeeding the death of the. present occupant; 
but in the case of a sum assured, payable at the same term, one 
year would require to elapse before the first yei^s interest could 
be drawn : hence the present value of a reversionary perpetuity, 
equal to the interest of the sum assured, is more valuable than 
the present value of the reversionary sum assured by one year's 
purchase. It follows, then, that the residt obtained by last rule, 
multiplied by the present value of £1 for 1 year, will be the 
present value of the sum assured in a single payment 
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Thus, in the Example, supjiose the sum assured is £1 : since the 
rate per cent, is 5, .'. the present value of a perpetuity of XI is 

— ; hence, by Eule VI., 

the present value of a reversionary perpetuity of £1 s ~; — a^. 

Now, if rr^ — o^ be multiplied by *05, the interest of £1 fbr a 
year, we get 1— *05 X a^. For the reason above stated, this 

requires to be multiplied by 1*05 , to obtain the present value of 
£1 assured on a life aged 36 ; that is, 

present value = (1— "OS X a^g) X 1*05 • 

Hence the first Bule : the second is only a modification of this. 

Exercises. 

22. What Angle premium, or what annual premium, would be 
required to secure £789, 7s. 6 d, payable at the end of the year in 
which the existence of a person now aged 29 shall fail, interest 
at 3 per cent. ? Ans. Single premium, £292, 6s, 7^ ; annual 
premium, £14, Is. 6^. 

23. What is the value of £2800 payable on the failure of two 
joint lives, aged 55 and 60, interest at 4 per cent. ? 

Ans. £1541, lOs. T^d, 

24. What annual premium must be paid during the joint 
existence of two lives aged 25 and 30, to secure the payment 
of £869, 185. 6cL after the extinction of the longer of the two 
lives, interest at 4 per cent. ? . . . Ans. £10, lis, 2id, 

25. What ought a person aged 51 to pay annually to assure 
£1000 on his life, interest at 5 per cent. ? . Ans. £32, 19«. 2}<f. 

26. What ought a person aged 30 to pay annually for an 
assurance of £850 on his life, interest at 8 per cent. ? 

Ans. £6, 16». 7l<L 

Miscellaneous Exercises. 

1. A father is desirous of providing a dowry of £1560 for his 
daughter on her arriving at the age of 21 ; what sum should he 
pay to secure it, interest at 4 per cent., his daughter's age at pre- 
sent being 12? Ans. £1035, H«. 7}dL 

2. What is the annual premium during the joint existence of 
two lives aged 45 and 50, for an assurance of £7000, i>ayable on 
the death of the last survivor, interest at 3 per cent. P 

Ans. £289, 0^. 2^ 

3. Bequired the single payment for an annuity of £120 to a 
lady aged 37, after the decease of her husband, aged 40, in the 
event of her surviving him, interest at 5 per cent. 

Ans. £316, 8c %yL 
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4. Required the annual premium payable during marriage, for 
an annuity of j8400 on the life of a lady aged '60, in the event of 
her surviving her husband^ whose age is 85, interest at 4 per cent. 

Ans. £92, 15«. 6J^. 

5. What is the price of an annuity of £250 during the joint 
lives of a gentleman aged 70 and a lady aged 55, interest at 8 per 
cent. ? Ans. £1504, 15«. 

6. What is the present value of the next pescntation to a 
living, the age of the present incumbent being 86, the rate 
of interest 4 per cent. ; assuming that the age of the presentee is 
80, and that the annual value of the living is £420 ? 

Ans. £5878, Us. 

7. A gentleman assures his life for £2000 ; what annual pre- 
mium ought he to pay, supposing that he pays £600 just now, 
that his age is 47, and that the rate of interest is 4 per cent. ? 

Ans. £25, 7f. J^d. 

8. What is the value of a perpetual annuity of £827, to be 
entered upon after the decease of a lady aged 01, interest at 5 per 
cent. ? Ans. £9885, 8f. G^d 

9. A party proposed to lay out £400 in the purchase of an 
annuity, to be entered on at the end of 9 years, and to continue 
so long as a life, now aged 82, shall survive that time ; what sum 
per annum will ho be entitled to, interest at 8 per cent. ? 

Ans. £84, 2s. O^d. 

10. A society of married men pay each £10 of entry, besides an 
annual contribution during marriage, depending upon their ages 
at entering ; what ought a man ag^ 48 to contribute annually to 
secure an annuity of £75 for his wife, aged 80, in the event of her 
surviving him, interest at 4 per cent. ? « Ans. £28, 4«. ll^d, 

11. A person aged 40 is desirous of purchasing an annuity of 
£200 upon his life, to commence on his arriving at the age of 65, 
and to be paid for by an annual premium until that time ; what 
is the annual premium, the rate of interest being 4 per cent. ? 

Ans. £26, Is. 2^. 

12. A man and his wife, aged 85 and 27, wish to sink £2000 
upon two annuities ; one during their joint lives, and another, of 
half the value, during the remainder of the surviving lifo : what 
annuities ought to be granted, interest at 5 per cent.? Ans. 
During their joint lives, one for £187, 05. 5}^ ; during the 
surviving lifo, one for £68, lOs. 2id. 



EXCHANGE. 

Exchange is the rule by which sums in the money of ene 
conntry are converted into sums of equivalent valiiey in the 
money of another.* 

Fab of exchange means that sum in the currency of 009 
country which, in intrinnc or real value, is equal to a given earn 
estimated in the currency of another. Thus, acoordii^ to. the 
mint regulations of Great Britain and France, XI sterling is equal 
to 25 fr. 22 cents : this is called the par of exchange. 

The course of sxcnAKOE, at any date, means that sum in the 
currency of one country which at that date is equal to a givett 
sum estimated in the currency of another. The course sof 
exchange is seldom at par, but is sometimes above, and sometiffleSL 
below par, according to circumstances. 

In the calculation of exchanges, a variable sum in one oonntry 
is allowed for a certain sum in another. Thus, • London gives 
France £1 sterling for a variable number of francs, and Portugal 
a variable number of pence for 1 milrea. 

The calculations in Exchange are performed by Simple Pro- 
portion and Practice. The pupil will find no difficulty in the 
solution of any of the exercises. 

MEASURES OF FOREIGN MONET. 

■ 

Austria. — i pfennings = 1 creutzer, 60 creuizers = \ florin. The 
money of account and exchange is the florin, which is equal to 28, 
oyi. sterling nearly ; the par of exchange with London is 9 fl. 50 
cr. per £1 sterling. 

Austrian Italy. — 100 centisimi = 1 lira Austriacha, The 
money of account and exchange is the lira Austriacha, wliich is 
equal to S^d. sterling nearly ; the par of exchange with London 
is 6 lire Austriache per 48 j</. sterling. 

Canada. — 100 cents = 1 dollar. The dollar is equal to about 
4s. l^d, sterling. In exchange, the dollar is estimated at 4«. 6dL 
sterling, and bills on London sell at a premium of 9^ per cent. 
Accounts were formerly kept in pounds, shillings, and pence 
currency: jEIOO currency were equal to £90 sterling, giving a 
premium for bills on London. 

France. — 100 centimes = \ franc. The money of account and 
exchange is the franc, which is equal to ^\d. sterling nearly ; the 
par of exchange with London is 25 fr. 22 ct. per jEI sterling. 

* For full information, see Chambcrs^s Commercial TableSf pp. 242 to 258. 
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Fhankfoht-on-the-Maine. — 4 creutzers = 1 batze, 15 batzen = 1 
florin, H florins = 1 rixdoUar current. The batze is equal to l^d, 
sterling nearly ; the par of exchange with London is 148 batzen 
per £1 sterling. 

Genoa. — 100 centisimi = 1 lira nuova. The lira nuova is egual 
to the French franc, or 9id. sterling nearly. 

Hambubo.— 12/>/enntn^5 = 1 schilling^ 16 schUiings = 1 mark, 8 
marks = 1 rixdoUar or reichsthaler. These denominations have 
difierent values, according as they represent current or banco 
money : the difference in value between sums reckoned in banco 
and. current money is called agio, which varies from 20 to 25 per 
cent. The mark banco is equal to Is. $\d. sterling nearly ; and 
the par of exchange with London is 13 mk. ban. 10|^ sch. per £1 
sterling. 

HoLLAiTD. — 100 cents or 20 stivers = 1 florin or guilder. The 
florin is equal to Is, Sd. sterling nearly ; the par of exchange 
with London is 12 florins per £1 sterling. 

Ikdia.— 12/)tc6 = 1 anna, 16 annas = 1 rupee. The Company's 
rupee is equal to Is. 10\d, sterling ; accounts are also stated in 
tlie sicca rupee, which is worth Is. \l%d. or nearly 2s. sterling. 
Exchanges are effected in both rupees. 

Naples. — 10 grani = 1 carlino, 10 carlini = 1 ducato di regno. 
The ducat is equal to 8s. Z^d. sterling nearly; the par of 
exchange with London is 1 ducat per 89f </. sterling. 

PoBTUGAL. — 400 reas = 1 crusado of exchange, 480 reas = 1 new 
crusado, 1000 rea^ = 1 milrea. The milrea is equal to 4s. 9^1. 
sterling nearly ; the par of exchange with London is 1 milrea per 
57^. sterling. 

Prussia. — 12 pfennings = 1 silver groschen, 80 silver groscken = 
1 dollar, or thaler. The Prussian dollar is equal to 2s. lOjdL 
sterling nearly. 

Russia.— 100 copecs = 1 silver ruble. The silver ruble is equal, 
to 3s. l^d. sterling ; the par of exchange with London is 6 ru. 40 
cop. per £1 sterling. 

United States. — 100 cents = 1 dollar, which is denoted thus, 
$1. The dollar is equal to 4s. l^d. sterling nearly. In exchange, 
the dollar is estimated at 4s. 6d, sterling, and bil& on London sell 
at a premium of about 9 per cent. 

Exercises. 

1. How many francs must be paid at Paris to receive £160 in 
London, exchange 25 fr. 70 ct. per £1 sterling? . Ans. 4112 fr. 

2. A merchant in London remits £750, 15s. to his correspond- 
ent in Paris; what is the value in French money, exchange 
25 fr. 40 ct. per £1 sterling ? . . . Ans. 19069 fr. 5 ct. 
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8. A gentleman in Portugal being desirous to xemit to his 
correspondent in London 6470 milreas, for what sum in sterling 
money will he be credited in London, exchange 4«. 4</. sterling 
per milrea ? Ans. £1401, 16s. 8dL 

4. Remitted from London to Rotterdam a bill for £7600, 18s. 
sterling ; what is the equivalent sum in Dutch money, exchange 
12 fl. 6J stiv. per £1 sterling ? . . . Ans. 93301 fl. 4} ct. 

5. A merchant in Amsterdam remits 6854 florins 64 cents to 
be paid in London, how much sterling money must he draw fyt^ 
exchange 12 fl. 2f stiv. per £1 sterling? Ans. £564, 14^. ll|dl|^ 

6. If I pay here a bill of £2500, for what may I draw n^ IhII 
at Hamburg, exchange 13 mk. ban. 12f sch. per £1 sterling ? 

Ans. 84492 mk. 8 sdt 

7. A merchant in Quebec wishes to remit to London 5110 
dollars ; for what sum in sterling money must the bill be drawn 
when bills on London sell at a premium of 9^ per cent. ? 

Ans. £1050. 

8. A merchant in New York wishes to pay a debt of £760 to 
his correspondent in England ; how many dollars must he deposit 
with his banker to discharge this debt, reckoning the doU^ at 
45. 6d, sterling, and bills on London selling at a premium of 10 
per cent. ? Ans. $3715, 55f^ 

9. If I pay a bill in London of £1600, for what most I draw on 
my correspondent at Oporto, exchange 4s. lOd, per milrea ? 

Ans. 6620 miL 689^ reas. 

10. A factor has sold goods at Naples for 6230 ducati di r^poo; 
wliat is the value in sterling money, exchange 3s. lid. per ducato ? 

Ans. £1220, Os. lOd. 

11. What is the value, in Austrian money, of goods sold in 
London for £376, ISs. 6c?., exchange 10 fl. 3 cr. per £1 sterling? 

Ans. 3778 fl. 2^ cr. 

12. How many pounds sterling are equal to 7832 fl. 45 cr., 
exchange 9 fl. 60 cr. per £1 sterling? . Ans. £796, lis. 0^||. 

13. Change 8643 lire Austr. 76 centisimi to sterling money, 
exchange 50^d. per 6 lire Austr. . . . Ans. £303, 2s. 7^ |. 

14. A merchant in London remits to his correspondent in 
Venice £623, 11a. 6(/. ; how much will his correspondent draw 
from his banker there, when the exchange is 47dl per 6 lire 
Austr. ? .... Ans. 19105 lire Austr. 27f^ cent* 

15. Change 7467 fr. 80 centimes to sterling money, exchimga 
25 fr. 46 cent, per £1 sterling, . . Ans. £293, 6s. 3Jc?. ^y^, 

16. How much French money is equivalent to £840, lis. 6a. 
sterling, exchange 26 fr. 25 cent, per £1 sterling ? 

Ans. 21224 fr. 61^ cent. 

17. A merchant at Frankfort<on<Maine has to remit to lK>ndon 
1253 fl. 10 batzen ; for what sum must he be credited in London, 
exchange 150f batzen per £1 sterlmg ? Ans. £124, 14s. 10^ ^^. 

18. How many lire nuove are equivalent to £572, 10s. 6dL 
sterling, exchange 26 lire nuove 80 cent, per £1 steriing ? 

Ans. 14771 lire nuove 14 J cent 
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19. How much British money is equal to 6052 lire nuove 75 
cent., exchange 25 lire nuove 70 cent, per £1 sterling ? 

Ans. £285, lOf. Sid. ^, 

20. How many rupees are equivalent to £638, 17«. 5</., exchange 
28, l\d. per rupee ? . . . . Ans. 6012 rup. 14ff an. 

21. Change 7965 rup. 12 an. to British money, exchange 
\8, lljdl per rupee, Ans. £788, 5f. Q\d.i, 

22. Change £712, 16s. ^d. to Russian money, exchange 6 ru. 
60 cop. per £1 sterling, .... Ans. 4704 ru. 70 cop. 

28. How much sterling money is equal to 8296 ru. 85 cop., 
exchange 6 ru. 40 cop. per £1 sterling ? . Ans. £515, 2«. lyt. ^. 

24. Required the value, in Hamburg bank money, of a biU for 
£8276, 16f. 6J., exchange 13 mk. 12^ sch. per £1 sterling, 

Ans. 45158 mk. 0}^ sch. 

25. Find the value, in British money, of goods sold for 9127 
mk. 13 sch., when tibe exchange is 18 mk. 9$ sch. per £1 sterling, 

Ans. £670, 14f . 0^. iff. 

26. How many American doUan are equivalent to £5827, 14«. 
8(f. sterling, reckoning the dollar at 4«. 6a. sterling, and bills on 
London selling at a premium of 8 per cent. ? . Ans. $25573, 12. 

27. How mudi steriing money is equivalent to $8239, 24, 
reckoning the dollar at is. 6d» sterling, and bills on London 
selling at a premium of 4 per cent. ? Ans. £1782, 10«. eid. \^. 



POSITIOK 

Posmoir is the rule by which, on making use of assumed 
numbers, and working with them as if they were the true 
ones, we discover the number that answers certain conditions 
proposed in a question. It is divided into Single Position 
and Double Position. 

I. Single Position. 

Single Position is employed when the required number 
is increased or diminished by some part of itself, or when it is 
multiplied or divided by a given number ; the answer will in 
this case be obtained oy making one supposition! hence the 
name Single Position, 

Rule — 1. Assume any number to be the number sought, 
and perform on it the operations indicated in the question. 

2. Then say, as the result obtained is to the true result, so 
is the assumed number to the number required. 

The Bole is merely a particular application of Simple Proportion* 



fUO ELBMEinrS OF ABITHMETIC. 

Example, — ^What number is that which, increased bj ^, |^ and 
i of itself, makes a sum equal to 625 ? 

Froot 
Suppose 60 ^00 

t^of60 = 30 ^of 800 = 150 

60 = 20 I # 800 = 100 

60=J5 i • 800= 75 

/. 125 : 625 : : 60 : 800 625 



} 



Ezercises. 

1. What number is that which, multiplied by 2, and the pro- 
duct diyided by 7, gives 16 for a quotient ? . • Ans. 56. 

2. A's age is double of B's, and B's is triple of Ca, and the sum 
of all their ages is 150 ; what is each person's age? 

Ans. A's age is 90 ; B's, 45 ; Cs, 15. 

8. A gentleman had a certain sum of money in his purse ; he 

gave one half of wliat he had to his tailor, one half of what 

remained to his shoemaker, and found that he had £8, 15s. lelt 

Howmuchmoney hadheat first? .... Ans. £85. 

4. Required a number to which, if ^ and -^ of itself be added, 
and then i of the sum subtracted, the remainder shall be 106, 

Ans. 160. 

5. A sum of money, amounting to £1000, is to be divided 
among A, B, and C, in such a manner that ibe i of A's share, 
the i of B's, and the ^ of C's, are to be equal.- Find their 
respective shares, 

Ans. A's share, £266, 185. id. ; B's, £338, 6s. Sd, ; C's, £400. 

6. A market-woman bought a certain number of eggs at 2 a 
penny, and as many more at 8 a penny, and afterwards sold them 
all at the rate of 5 for twopence. She then found that she had 
lost 8d, by the transaction. How many eggs did she purchase? 

Ans. 480. 

II. Double Position. 

Double Position is employed when the required number 
is increased or diminished by some part or multiple of itselfi 
and also by some number which is no known part or multipte 
of itself. Two suppositions are used ; hence the name JDatwls 
Position. 

Rule — 1. Assume any two numbers, perform on them 
separately the operations indicated in the question, and find 
the errors ; marking an error of excess by +> &n error of defect 
by-. 

2. Then say, as the difference of the errors^ when thev are 
both +, or both - ; or, as the s^im of the errors, when one is +| 
and the other — , t5 to the difference of the assumed numbers^ 
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so is either error to the correction of the snpposition which pro- 
duces that error. This correction added to tne supposition, when 
it is too small, but subtracted from it when it is too great, will 
give the number required. 

The Btde is founded on the snpposition that the * differenoes between 
the tros and assomed numbers are proportional to tiie differences 
between ihe troe and erroneous results.' This piinoiple is acewratelp 
tnie for some questions, but only approximakly so for others. 

Example, — Find a number Such that, if 27 be subtracted from 
its hal^ f of the remainder may be equal to 48. 

Suppose 60 Suppose 72 

iof60 = 80 iof72 = 86 

'Subtract ^ Subtract 27 

3 9 

3J6 8)18 

2 6 

i? i? 

- 41 - 87 

.-. 41 — 87 : 72 — 60 : 41 : 123 correction of the first supposition. 

60 first supposition. 

.*. 188 is the number required. 

Exercises. 

7. It is required to find such a number that, if 5 be subtracted 
from it, ^ of the remainder shall be 85, . . . Ans. 46. 

8. A post is -^ in mud, \ in water, and 10 feet above the water. 
What is the length of the post ? . . . . Ans. 24 feet 

9. What number is that, which multiplied by 21, the product 
diminished by 89, and the remainder divided by 17, gives the 
number itself for the quotient? Ans. 9|. 

10. A merchant has spirits at 9s. and 18s. per gallon; how 
many gallons of each must he take to make a mixture of 100 
gallons, so that the mixture may be worth 12«. a gallon? 

Ans. 25 at 9s. ; 75 at 18s. 

11. A sum of money, amounting to £1000, is to be divided 
among A, B, and C, in such a manner that B is to have twice as 
much as A, and £6 more, C as much as A and B together, and 
£20 more. Find thdr Te^)ective shares, 

Ans. A gets £161, 6s. 8dL ; B, £828, 18s. id. ; C, £510. 

12. A labourer engaged to serve for 80 days, on condition that 
for every day he worked he should receive 4s., but for every day 
he was idle he should forfeit 5s. At the end of the tim^ he had 
to receive £1, 19s. How many days did he work ? Ans. 21 days. 

Q 



ALLIGATION. 

Alligation teaches how to compound or mix togetlier 
sereral Simples of different qaalities, so that the Composition 
may he of some intermediate quahtj. It is commonlj dis^ 
tingiushed into Alligation Medial^ and Aluoatiok 
Alternate. 

alligation medial. 

Alligation Medial is the method of finding the rate or 
quality of the Composition, from having the quantities and rates 
or quaUties of the several simples given. It is performed as 
follows : 

Rule. — Multiply the quantity of each ingredient by its ni^ 
or quahty j add all the products together into one sum, and all 
the quantities into another sum ; then divide the sum of tiie 
products hy the sum of the quantities — and the quotient will be 
the required rate or quahty of the composition. 

Example, — If four different qualities of gunpowder be mixed 
together — namely, 60 lb. at I2d, per pound, 50 lb. at lOd, 36 lb. 
at 9dL, and 30 lb. at Sd, per pound ; what is the value of a pound 
of the composition ? 

Here 60, 50, 86, and 30 are the quantities, and 12, 10^ 9, and 8 
are the rates or qualities ; hence 

60 X 12 . . . = 720 

50 X 10 . . , =500 

36 X 9 . . . = 324 

30 X 8 . . . = 240 

l76) ... * 1784(105^^ 

1760 

176 ■" ^' 

Therefore, the rate or price of the composition is lO^dl per 
pound. 

The Beason of the rule is obvious ft'om the example, far each 
of the products is the price in pence of the given quantity firom 
which it arises ; hence the sum of the products is the price of 
the composition in pence, which, being divided by the number of 
j;>ounds in it, gives the price uf one pound of the mixture in 
pence. 
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Exercises. 



1. A grocer mixes 24 lb. of tea at 65. a pound, with 20 lb. at 5^., 
and 80 lb. at ^s. 6d. a pound ; what was the value of a pound of 
the mixture ? Ans. 55. l\d, |-^. 

2. A composition being made of 10 gallons at 7s., 18 gaL at 
8«. Od,f and 15 gal. at 56. lOd, ; what is a gallon of the mixture 
worth? Ans. 7& 2}c/. }f. 

8. Mixed 4 lb. of tea at 45. lOd, per pound, with 10 lb. at 55. Bd. 
per pound, and 16 lb. at 55. Sd, per pound ; what is the value of 
a pound of this mixture ? Ans. 55. 6d, 

4. Having mixed 18 gallons of spirits at 125. 6d. per gallon, 
with 24 gal. at lOs. dd^ 12 gal. at 95., and 80 gaL at 85. 6d. ; I 
wish to know what a gallon of the mixture is worth, . Ans. IO5. 

5. Having melted together 7 lb. of gold of 22 carats flne^ with 
10 lb. at 21 carats fine, and 19 lb. at 19 carats fine; what is the 
fineness of the composition ? . . . Ans. 20^ carats fine. 

6. Find the average price of 25 qr. wheat at 405., 36 at 445., 16 
at 485., 15 at 545., and 18 at 6O5. . . Ans. £2, 75. 7|d |^. 



ALLIGATION ALTERNATE^ 

Alligation Alternate is the method of finding what 
quantity of any number of Simples, whose rates or pnces are 
^iven, will compose a Mixture of a given rate or price, 
intermediate between the rates of the sim^e quantities* 

Rule. — Set the rates or prices of the Simples in a column 
under each other. Link, or connect with a line, the rate of 
each Simple which is less than that of the mixture, with one 
or more of those that are greater than the mixture; and 
connect each greater rate with one or more of the less. 

Write the differenGe between the rate of the mixture and 
the rate of each simple, opposite the rate or rates with which 
each is linked* Then if only one difference stand opposite a 
rate, it will be the quantity belonging to that rate; but if 
there be several differences, their sum will be the quantity 
belonging to the rate. 

Questions in this rule often admit of a variety of correct 
answers, which are obtained by linking the rates in a variety 
of different ways* This will be evident from the following 
example : 
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Example. — ^A merchant would mix wines at 145^ 19«., 1^ and 
22s. ^r gallon, so that the mixture may be worth 18s. W}iat 
quantity of each may he take ? 



18«. 



18s. 



18«. 




Ans. 8i 



18s. 



(14-^ 1+4 = 5 

hsOAi =1 

)19-^J 8+4±:7 
(22-^ 4 =4 



18s. 



18s. 





Aub. 5» 


14-^ 


s l+4=» 


16-v 


\4 =4 


19-^ 


y ♦ =4 


22^ 


^ 4+8s7 




Ana. 7. 


14.^ 


^ 1+4=6 


16^ 


\ 1+4 = 6 


19J>S 


) 8+4=7 


22^ 


y 8+4=7 



The Rbason of the rule may be shewn thus: Take ai^ two 
quantities which result from one linking, as, for instance, 4 and 
3, in the first solution, which result from the linking of 15s. with 
22s. ; since l^s. is less than 18s. by 3s., the gain on 4 gallons b 
35. X 4 = 12s., and since 22s. is greater than 18s. by 4s., the loss 
on 8 gallons is 4s. X 3 = 12s.; therefore the gain and loss axe 
equal. In the same manner, it may be shewn that the gain and 
loss on the quantities resulting from any other linking are eqnal, 
and hence the gain and loss on the aggregate of the Unkings are 
equaL 

Note 1. — ^When the whole composition is limited to a certain 
quantity, find an answer by linking; then say, iu the sum of the 
quantities thus determined is to the given quantity, 80 ts the qnanti^ 
of each ingredient found by linking, to the required quantity A each. 

Note 2. — ^When one of the ingredients is limited to a certain 
(quantity, link as before ; then say, as the quantity found of that whidi 
is limited, is to the limited quantity, so is sxlj other quantity found 
to the quantity of it to be taken to form the-mizture. 



Exercises. 



7. A merchant would mix wines at 16s., at 18s., and at 23s. per 
gallon, so that the mixture may be worth 20s. per gallon ; what 
quantity of each must he take? 

Ans. 3 gal. at 16s., 3 gal. at 18s., and 6 gal. at 23s.y or 1, 1, 
and 2, or any other quantities in the same proportion. 



▲LLIGATI09. 255 

8. How much corn at 28. 8cf., 8«. id., 8a. ScL^ and is. per bushel, 
must be taken to form a compound worth 8«. 6d. per bushel? 

Ans. 6, 2, 2, and 10 or 2, 8, 12, 2, or 2, 6, 10, 2. 

9. How many pounds of sugar at 4(/., at GeJl, and at 7id. per lb. 
must be mixed together to form a mixture at 5|</. per lb. ? 

Ans. 8 lb., 7 lb., and 7 Ibc 

10. A goldsmith has four sorts of gold— namely, of 24 carats 
fine, of 22, 20, and 15 carats fine, and wishes to mix of each sort 
together so as to have 63 oz. of 17 carats fine. How much must 
he take of each sort ? Ans. 6 oz. of 24, 6 oz. of 22, 
6 oz. of 20, and 45 oz. of 15 carats fine. 

11. A distiller would mix 48 gallons of French brandy at IBs. 
per gallon, with British at lOs. €(/., and spirits at 6a. per gallon. 
What quantity of each sort must he take that the mixture may 
be worth 12a. per gallon ? Ans. 48 gallons French brandy, 
48 British, and 86 of spirits ; or 48 gallons French brandy, 64 
British, and 82 of spirits, &c. 

12. A grocer has teas at 5a., 4a. 6(f., and 8a. per pound, fh>m 
which he makes up two parcels ; the first contained 28 lb. at 4a. 
per lb., and the second 56 lb. at 4a. dd. How many pounds of 
each sort was taken to form the parcels ? Ans. 8 lb. at 5a., 8 lb. 
at 4a. 6</., and 12 lb. at 3a., to form the first ; 20 lb. at 5a., 20 lb. 
at 4a. 6d, and 16 lb. at 3a. per lb., to form the second. 

13. A farmer would mix 30 bushels of wheat at 6a. per bushel 
with other sorts worth 5a., 4a. 6d., and 4a. per bushel, so that the 
mixture may be worth 4a. 9d per bushel. How many bushels of 
each sort may he take? Ans. 30 bushels at 6a., 50 bushels 
at 4a., and any equal quantities at 5a. and 4a. Qd, 



DUODECIMAL MULTIPLICATION, OB 

MENSUEATION. 

DuoDBOiMAL MuLTXPLioATiON is that which 18 employed 
in the measurement of walla, fiooringf, &c. ; and solid oodies, 
such as logs of wood, in which feet, inches, and their sub- 
divisions are multiplied together, to ascertain the required 
dimensions. 

It is 80 named from duodecim, a Latin word, siffnifying twelve, 
beoause, in multiplying the feet, inches, &a, the number ca/rried from 
one denomination to another is 12, instead of 10, as in dedmal multi- 
plioation. 

In measurement, some line of a determinate length is employed, 
as an inchf afoot, a yard, &c. The assumed line is called the unit 
of measure. 

The number of times that the unit of measure is contained in 
any line is called its kngtk or its measure. 
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Surface has two dimeoBions^eDgth and breadth ; the unit of 
measure for surfaces is the Square described on the unit of length. 
Thus, the unit may be a square inch, a square foot, a ^g^are 
yard, &c. 

The number of times that any surface contains the anit of 
measure is called its Area, or its Content. Thus, if a sutfiioe 
contain a square foot 30 times, its area is 80 square feet. 

A solid has three dimensions — ^length, breadth, and tfaickiiess ; 
the unit of measure for solids is the Cube described on the unit of 
length. Thus, the unit may be a cubic or solid inch, a cubic or 
solid foot, a cubic or solid yard, &c. 

The number of times that any solid contains the unit of 
measure is called its Volume, or Solidity, Thus, if a solid contain 
a cubic or solid inch 80 times, its solidity is 30 solid inches. 

Note. — For further definitions, rules, and their demonstrations, the 
pupil is referred to the Treatise on Practical McUhenuUics of this 
Course. 



RULE FOB MULTIPLICATION. 

1. Place the feet of the multiplier below the lowest denomi- 
nation of the multiplicand ; the mches, one place further to the 
right ; the s&conds, beyond the inches ; and so on. 

2. Multiply each denomination of the given quantity, by 
ihefeet of the multiplier, as in Compound Multiplication ; the 
twelves being taken out of each product, and carried to the 
denomination above it, and the remainder written below the 
denomination multiplied. 

3. Multiply each denomination in the same way, by the 
inches of the multiplier, carrying Uie twelves as before, but 
writing the remainders of each product one place further to the 
right, than those in the previous line ; the iirst remainder of 
the product being thus written immediately below the inckeg 
of the multiplier. 

4. Multiply in the same way by the seconds, and bo on; 
always writing the remainders in each new line of products, 
one niace further to the right than those in the previous line — 
the nrst remainder in each line, bein^;' thus written immediately 
below the ^gure used as the multipher. 

5. Then add all the products together for the answer, whidi 
is in square or cubic measure, as the case may be. 

The pboduct of feet, inches, &c., multiplied by feet, inches kc^ 
IB expressed in feet, firsts, seconds, thirds ; and so on. A ^rst is 
l-12tn of a square foot ; a second, l-12th of a first, &c., each denoimi- 
nation being l~12th of that preceding it. Each lower denomination is 
^tten a pmce farther to the right than the one above it. 
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In multiplying byinclies, seconds, kc.,eatib.prodtict is of a lower 
denomination than the number multiplied, as shewn below, and must 
be converted to the h^hest denomination that it admits of, before 
being written down. Thus, in mnltiplsdng 346 feet by 4 seconds, the 
product is 1384 seconds (feet multiplied by seconds producing seconds) ; 
these are tiierefore divided by 12, to convert them to firsts; uie answer 
is 115 firsts, and 4 seconds over ; the 115 firsts are then divided by 12, 
to convert them to feet, making 9 feet and 7 firsts over. 

The fcdlowing are the duodecimal divisions of feet, used to 
e:q>re88 the product of a multiplication i 



1 Square Foot =12 firsts. 
1 First, marked 1' = 12 seconds. 
1 Second » 1" = 12 thirds. 



1 Third, marked 1'" =12fi)urth8. 
1 Fourth » 1""= 12 fifths. 
IFifth l'""=128ixth8. 



The result of multiplying by feet, inches, and seconds, is as 
follows : 

Feet multiplied by feet give feet. 
IT V «r inches v firsts. 

It n V seconds v seconds. 

Inches « » feet » firsts. 

u tf inches » seconds. 

«f V » seconds u thirds. 

Seconds » » seconds » fourths. 

Examples* — Multiply 1 ft. 8 in. 4 sec by 1 ft. 2 in. 6 sec. ; and 
S46 ft. 6 in. 5 sec. by 2 ft. 8 in. 4 sec. 

Here it must be re- (2.) 

membered, in multi- ft, in, see, 

plying by inches and 346 6 5 

seconds, that the pro- 
ducts are of lower de- 
nominations than the 
numbers multiplied, 

and must be converted 

sq.ft. 2 0' 6" 10'" to their highest deno- «j./^. 789 3' 11" 4'" 8"" 

minations oefore the 
figures are written in the product : thus, in example 2, the 346 feet 
multiplied by 3 inches prodnce firsts, which must be converted into 
feet ; and the 346 feet multiplied by 4 seconds produce seconds, which 
must be converted into firsts, and then into feet, as explained above, 
b^ore the figures are written in the product. 

In squabs measure, the answer is in sgfucM'e feet, firsts, seconds, 
&c. In expressing the product of a multiplication, l^e denomina- 
tion next to feet is often erroneously termed inches; but although 
the number stands below the inches of the multiplicand, it does not 
express inches, hut firsts; thus, in example 2, the figure 3 of the pro- 
duct under inches, means 3 firsts, or 3-12th of a square foot, and 
is equal to 36 souare inches. If the 3 had been square inches, it would 
have been in value only l-48th of a square foot. 

In Cubic Measube, the answer is in cubic feet, and proportional 
subdivisions. 



ft, «». see, 

1 8 4 
1 


2 6 


18 4 

8 4 

10 


8 
2 



2 


a 4 


693 10 

86 7 7 

9 7 6 


8 

1 8 
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Whes ths hunbbb or feet u laboe. It ii often tlie moat con- 
Tsnient method to mtiltiply by the feet of the mnltiitUer, and than 
to take aliquot parts Ibr the inches, ftc—thui, for 6 iochea, ttke 
the ^ of 1 foot ; and HO on. 



I. To nSD THB AKKi. O 



1 of a rectangle, whose length ia 



4 X 3 = ]2 Bqnsre feet. 



fl. t«. >«. 

1 8' 4' 

1 


2 6 


1 e 4 

S 4 

10 


8 
2 



Id Uie prodact, the 
denotes square feet ; 
6 the next pl>a« denotes 
13th parts of a sqnim 
foot : the figure in the 
third plaee, 6, deuotea 
6-12lhH of B 13th; that 
is, 6-144th p * ' 
square foot, h 



1-84 Takiiis a to 

1-26 denote 1^ ud 

jTg^ frtodenotall, 

;8*8 the ^^^oS 

. -0°gO m«l Boalci 

•^■OSaO would stand 



Beasov ojf tbb Bule. — By Teferring to Example I, If CD, the 
length of the rectangle, be divided into i equal parts, each of the 
parts will measore 1 foot ) and if CF, the breadtii, be dlTided inin 
3 equal part^ each of the parts will alBO be 
a foot. Now, if lines be drawn through these 
pointa of divislDn, an in the annexed figure, 
the horizoDtal lines will divide the rectangle 
Into thiee rows, and each row obTiously con- 
taine as many iquare fttt as there are units 
io the length ; that is, in the present example, 
each TOW cont^ns . 4 square feet ; and tince 
there are 3 rows, .'. 1 square feet, multiplied ^ 

by 8, gives 12 square feet for the area. »i 

Hence we may conclude that whatever be the number of nnita in 
the leogth and breadth, the area will contain as maDy aqnare 
units as there are units In the product of theae nnmbera. 
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Exerdaes. 
Find the area of a rectangle whose dimensions are — 

Length. Breadth. 

1. 4 ft. 2 in. by 3 ft. Tin. Ans. 14 ft. 11' 2". 

2. 7 ft. 8 in. /» 6 ft. 4 in. #. 40 ft. W 8". 
8. 9 ft. 6 in. » 8 ft. 10 in. <r 36 ft. 1' 2". 
4. 11 ft. 7 in. IT 9 ft. 8 in. ^ 111 ft. 11' 8". 

6. 18 ft. 6 in. 4" » 7 ft. 4 in. ir 98 ft. 7' 1" 4'". 

6. 7 flL 6 in. 9" i» 8 ft. 7 in. <r 27 ft. 1' 2" 3"'. 

7. 10 ft. 11 in. » 7 ft. 4 in. 9". <r 80 ft. 8'10" 3'". 

Find the area of a rectangle whose dimensions are — 

Length. Breadth. 

8. 96 ft. 6 in. 7" by 23 ft. 6 in. 8", 

Ans. 2268 ft. 11' 8" 10'" 9"". 

9. 179 ft. 10 in. 11" • 78 ft. 9 in. 8", 

Ans. 14177 ft. 10' 7" 6'" 4"". 

10. 764 ft. 3 in. 10" » 43 ft. 7 in. 11", 

Ans. 38369 ft. 11' 8" 4'" 2"". 

11. 77 ft. 11 in. 8" «r 37 ft. 11 in. 8", 

Ans. 2960 ft. 9' 4" 1'" 4"". 

12. 88 ft. 10 in. 4" »/ 47 ft. 3 in. 7", 

Ans. 4203 ft. 0' 1" 0*" 4"". 

18. 73 ft 5 in. 8" «r 83 ft. 6 in. 4", 

Ans. 2463 ft. 4' 3" 10"' 8"". 

14. 96 ft. 8 in. 9" t 65 ft. 11 in. 9", 

Ans. 6418 ft. 11' 9" 9"' 9"". 

15. Find the content of a board 82 ft. 5 in. long, and 2 ft. 6 in. 
broad, Ans. 78 ft. 4' 1". 

16. Bequired the area of a patement whose length is 28 ft 11 
in., and breadth 8 ft. 4 in. 6", . . Ans. 80 ft. 8' 7" 6'". 

17. How many square feet of flooring in a room 24 ft. 7 in. 
long, and 16 ft. 4 in. broad ? . . . Ans. 401 ft. 6' 4". 

18. Required the area of a plank whose length is 20 ft. 3 in., 
and breadth 20 in Ans. 33 ft 9'. 

19. What is the surfkce of a board 41 ft. 8 in, long, 2 ft. 8 in. 
broad at one end, and 1 ft. 10 in. at the other ? . Ans. 93 ft. 9'. 

Note, — ^When the breadth is not the same throughout, the 
mean or average breadth is to be taken. Thus, in the above 
exercise, 2 ft. 8 in. and 1 ft. 10 in. are added, and the sum, 4 ft. 
6 in., is divided by 2, to give the mean breadth. 
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II. To FIND THB SOLIDITT OF ▲ ItBCTAKGUI.A1t BOfSD, 

Bulb. — Find the continued product of the UaagQ^ bceadtli, and 
thickneM ; the result will be the solidity. 

NoTB. — VoT the demonstration of this role, the pupil is zdEerred to 
PraeHeal MathtmaUet, page 158. 

ExerdMt. 

20. What is the solidity of a rectangular block of naiUe^ 
whose length is 10 ft 4 in. d'', breadth 7 ft. 2 in. 6^, and tlii<^- 
ness 4 ft. 6" ? . Ans. 801 ft. 7' 10^ 3^ 9^ 9^. 

21. What is the solidity of a log of wood 20 ft long, 18 in. 
broad, and 14 in. thick ? Ans. 85 ft. 

22. How many solid feet of air in a room 68 ft 10 in. long^ 85 ft, 
7 in. broad, and 20 ft. 8 in. high ? . Ans. 49698 it BT 7" «*". 

28. Required the solid content of a stone 13 ft 8 in. Icmg, 7 ft. 
9 in. broad, and 8 ft. 11 in. thick, . . Ans. 414 ft lO' 1". 

24. What is the solid content of a log of beech 19 ft 4j^ in. 
long, 2 ft. Si in. broad, and 1 ft. 9^ in. thick? 

Ans. 79 ft. y 4" 4"' 1^. 

The solid content of ronnd timber is commonly ascertained 1^ giidxD; 
it in two or more places, and dividing the sum of the girts by their 
number for the mean girt, then taking the one-fourth of toe mean gift 
for the mean breadth and thickness. 

25. What is the solid content of a round tree 25 ft. 8 in. long, 
its girts at four different places being 7 ft., 5 ft., 4 ft., and 2 ft? 

Ans. 82 ft 6' 9^ 9"'. 

26. How many solid feet of timber in a tree 2S ft 6 in. long, 
its girts being 60 in., 53 in., 48 in., and 40 in. ? 

Ans. 30 ft. 11' 1" l'^ ew. 

27. Bequired the solid content of a tree 31*52 feet long, its girts 
at five different places being 9*72 ft., 7*56 ft., 6*32 ft., 5*96 ft, and 
4*48 ft. Ans. 91*30726208 ft 



MiBcellaneotu Exercises. 

1. How many square feet of flooring in a room 42 ft. 8 in. long, 
and 31 ft. 10 in. broad? and what will it cost at 2s. 4^ per 
square yard? . . Ans. 1358 ft. 2' 8" ; cost, £17, 18s. 5J^ 

2. A window is 7 ft. 8 in. high, and 3 ft. 6| in. wide ; what 
will be the expense of glazing it at U. Sd. per square foot? 

Ans. £2, 5«. 8^ 

3. How many imperial gallons of water will a cistern ndd 
whose dimensions are 6 ft. 8 in., 3 ft. 10 in., and 5 ft. 4 in. ? 

Ans. S^d^f/i//^ 
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4. A man vas hired to dig a cellar 20 ft. long, 14 ft. broad, and 
10 ft. 6 in. deep ; how many solid feet must he excavate to com- 
plete it ? and how much will he have for his labour at 2«. Bd, per 
solid yard? Ans. 2940 ft. ; £12, o«. 

5. How many feet of boards will it take to make a box 6 ft. 
long, 4 ft. wide, and 3 ft. deep, without a top ? and how many 
bushels will the box hold ? . . Ans. 84 ft. ; S&j^'VV ^^h- 

6. How many square feet of painting on the walls of a room 
45 ft. 6 in. long, 24 ft. 10 in. broad, and 13 ft. 4 in. high? and 
what will be the expense of painting the walls at lO^d, per square 
yard, and whltewa^ng the ceiling at 1 ^d. per square yard ? 

Ans. 1875 ft. 6' 8'' ; expense, £9, 18«. O^i^ 

7. How many square feet of paving in a court 68 ft. 4 in. by 
60 ft. 6 in. ? and what will it cost at 8 W. per square yard ? 

Ans. 4134 ft. 2' ; cost, £6, 4«. 4}d {}. 

8. A house has 3 tier of windows, 5 in each tier : the height of 
the under tier is 7 ft. 9 in. ; of the second, 6 ft 10 in. ; of the 
third, 5 ft. 6 in. ; and tlieir common breadth is 3 ft. 8 in. ; what 
is the expense of glazing them at U, 6d. per square foot ? 

Ans. £27, 12«. 3^ 

9. How many square feet of flooring are in a house of 4 floors, 
60 ft. by 30 witMn the walls, deducting from each floor the 
vacancy for the stair, 12 ft. 4 in. by 8 ft 6 in. ? and what is the 
value at 3s. 6d, per square yard ? 

Ans. 6780 ft. 8' ; value, £131, 16«. lljct 

10. How many square feet of plastering in the roof and walls 
of a room 32 ft. 6 in. long, 16 ft. 6 in. broad, and 9 ft. 3 in. high, 
deducting a door 6 ft. 6 in. by 3 ft. ? and what will it cost at i^d, 
per squJEure yard? . . Ans. 1423 ft. 3' ; cost, £2, 195. S^d, ^. 

11. How many deals 12 ft. 6 in. long, and 8^ in. broad, will be 
required to floor a room 50 ft. by 32 ft.? . . Ans. 180^. 

12. What will be the expense of lining a water-cistern with 
lead, allowing 10 lb. to the square foot, the length of the cistern 
being 2 ft. 10 in., its depth 2 ft 6 in., and breadth 2 ft., and the 
cost of the lead £1, 185. 9dL per cwt ? . Ans. £5, 35. 2id, ^. 

13. How many solid yards of earth must be dug to form the 
foundation of a house 46^ feet long and 37^ feet wide, the depth 
being 7} feet; and what will it cost at 25. per solid yard ? 

Ans. 60021 yards ; cost, £60, l5. 0)dL 

14. How many yards of carpet, yard wide, wiU be required to 
carpet a room 25^ feet long, and 19^ feet wide ; and what will it 
cost at 35. 4<i per yard? . . Ans. 55^ yards ; cost, £9, 45. 2d, 



MISCELLANEOUS QUESTIONS. 

1. Ear the year ending Dec 81, 1857, the reTenne of Gnat 
Britain deriyed from cnstoms was £22,464,858; from excise^ 
£17,472,000 ; from stamps, £7,269,224 ; from land and assessed 
taxes, £8,104,020 ; from property-tax, £15,187,996 ; from post* 
office, £2,992,000; from crown-lands, £273,654; from Taiious 
other sources, £1,677,096 ; the expenditure for the same year was 
£70,854,246. What was the whole revenue? — and what was the 
surplus income? .... Ans. £70,890,843 ; £36,097. 

2. Two travellers depart at the same time from the same place; 
the one goes 20 miles a day, the other 2Bi: how ficur will ibey he 
from one another at the end of 14 days, if they both travel in the 
same direction ? — and how far, if in contrary directions ? 

Ans. 49 miles ; 609 miles. 

3. What must I give for 8 pieces of cloth, each 24 yards, at 
155. 6cf. per yard? Ans. £148, 16s. 

4. A person commenced business with a capital of £8000 ; he 
gains at the rate of £6000 in 4 years by trading in cotton, snA 
at the rate of £6000 in 6 years by trading in shawls, and he 
spends annually £3000; how long will it be before he become 
bankrupt ? Ans. 16 years. 

5. In a certain division the remainder is 108, and the divisor 
y of the remainder, while the integral quotient is 5 times the 
(uvisor ; find the divisor, dividend, and quotient, 

Ans. Divisor, 450; dividend, 1012608 ; quotient, 2250^. 

6. How long will it require to count eight hundred millions, 
at the rate of 250 per minute, reckoning 10 hours to a day? 

Ans. 14 yr. 228 d. 3 hr. 20 min. 

7. If 3 gallons of water be mixed with 18 gallons of ram at 
158. 9d,, what will be the value of a gallon of the mixture? 

Ans. ISs, 6d. 

8. Bought m dozen of port wine for £27, Is. i^ ; how mudi 
is that per dozen, and per bottle ? 

Ans. £1, 178. 9(f. per dozen ; 88. Ifdl per bottle. 

9. If a person lay up 2^<L per day, how long will he be in laying 
up £150? Ans. 39 years 165 days. 

10. What does the rent of a house amount to from May 15 to 
January 20, at the rate of £15, 108. a year ? 

Ans. £10, 128. 3{dLf|. 

11. A merchant falling in trade owes A £500, 108.; B, £850, 
168. 6d. ; C, £245, 08. e^d, ; D, £56, 188. l^d, ; and E, £837, 
l8. 8d, ; he has in cash £192, 78. Id., and his effects amount to 
£739, l8. 6}<f. : what will each creditor receive per pound, sup- 
posing his cash and effects delivered to them ? 

Ans. 128. 6d, per pound. 
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12. Shipped on an adventure to Lisbon 800 barrels of salmon 
at £8, 185. 6d.f 450 yards of Unen at 2«. 7^., 1200 yards of broad 
cloth at 16«. 4d; paid for insurance and other charges, £58, 
ISs, Qd; the net proceeds, as per account sales, was £2463, 
178. 9d What was the whole gain or loss? — gain or loss per 
cent.? Ans. £193, Si. gain on the whole; £8, 10«. H^^ft^h 
gain per cent. 

18. Shipped for Bordeaux 1200 qr. of wheat, at 46s. lOd, per 
qr., 600 qr. barley at 25<. 6tL, 400 yards of cloth at 15«. Sfd. ; 
insurance on £2200 at 2 guineas per cent., poUcy-duty 5<. per 
cent., and other charges, £118, lOt. : the net proceeds were £4000. 
Bequired whole gain or loss, . Ans. Loss, £51, 9i. 

14. A spirit-dealer purchased a puncheon of whisky, contain- 
ing 90 gallons, at 8f. 6dl per gallon ; he mixes it with 30 gallons 
of water, and sells the mixture at SJdL per gill : what does he gain 
by the sale of a puncheon ? .... Ans. £17, 16«. 

15. Bought paper at 178, 6<f. per ream ; at what must I sell it 
per ream to gain £26 on 310 reams, and give six months' credit ? 

Ans. 198. 7^ ^. 

16. If 17 guineas be lost by the sale of 460 lb. of raw silk at £1, 
6s. 4dl per lb., what was the prime cost per lb. ? — loss per cent.? 

Ans. £1, 78, l^ciL V^ per lb. ; £2, 17«. Bid i^^ loss per cent 

17. A merchant consigns to his factor in Jamaica 82 bales of 
cloth, with orders to dispose of it at £172, 5«. lOd. per bale, and 
after retaining commission at 6 per cent., to make remittance for 
value, one-half in sugar at £2, lOs, per cwt., and the other half in 
rum at ld«. 6cL per ^dlon ; what quantity of rum and sugar must 
be returned by the &ctor? 

Ans. 8888ff gallons of rum ; 1086f| cwt. of sugar. 

18. A has a quantity of pepper, weighing 7800 lb., at 1«. 3^ 
per lb., which he barters with B for equal quantities of ginger at 
7 Id. per lb., and cinnamon at 4& dd, per lb. ; how many pounds 
of each did A receiTe? . . . Ans. 1874^ lb. of each. 

19. A wQpd-merchant exchanged 345 loads of Quebec oak, 
valued at £7, 9s. 6d per load, for | of the value in cash, and 
quantities of pine and teak in the ratio of 11 to 8 ; how many 
loads of pine and teak did he receive, supposing the pine valued 
at £3, 15s., and the teak at £12, 5s. per load? 

Ans. 242}^ loads of pine ; 66} loads of teak. 

20. A tradesman has velvets at 10s. 6d, per yard ready money, 
but in bartering them for my flannels, he raises the price to 12a. 
per yard; to what must I raise my flannels, whidi I sell at 
Is. 9d per yard ready money, so that he may obtain no advantage ? 

Ans. 2s. per yard. 

21. A barters with B 272 lb. of tea at 5s. 6d., 148 lb. at 4s., 
and 256 lb. at 3s. 8<f., for 11 cwt. 3 qr. 24 lb. of sugar at S^d, per 
lb., 10 cwt. 1 qr. 8 lb. at Q^d, per lb., and the balance in money ; 
how much money did A receive? • . . Ana« £1^Vck%«^(kA.. 
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22. Eonr men Teodred a prize in time of war Talned at £8190^' 
bat being of different ranks^ it was dlTided as Adlows : the first 
reodved ^ of the wliole, and -^ more ; the second, j- of the wfac^- 
and ^ more ; the third, ^ of the whole. What part of the wbol^ 
did the fourth receive ? — and what was the amount of eaeh man's . 
shate? 

Ans. The fourth reodved ^; and their respectiire shares 
were £8549, £2866, lOs^ £1865, £409, lOt. 

23. A and B engaged in trade with a capital of £4000, of which 
A*s share was to B's as 7 t 5 ; at the end ctf 16 months their whole 
stock was increased to £5680 ; what was each partner's share €£ 
the gain ? Ans. A, £980 ; B, £700. 

24. Three persons, A, B, and C, purchased a ship^ of which 
A paid for |^ B for |, and C paid £400 ; what part of the ship 
had C, and what did A and B pay ? 

Ans. C had A; A paid £500, and B £1850. 

25. A merchant had 5f cwt. of sugar at 6f dl per lb., which he 
bartered for tea at 8{|«. per lb. ; how much tea did he reo^ve fbr 
the sugar ? Ans. 48^ Ik 

26. Bought 48f yards of canras for £3*646875 ; what did it 
cost per y^? . \ Ans. Is. M 

27. Two men travelled from the same town — the one nor^, 
28 miles per day ; the other west, 86 miles per day : how fiur wore 
they distant from each other after travelling 6 days ? 

Ans. 273*642102 mUes. 

28. There are three boxes : the content of one is 10000 s(rfiA> 
inches; of another, 16656; and of the third, 20000: required tiie 
side of a cubical box that will contain as much as all the threes 

Ans. 86 inches. 

29. A linen manufacturer purchases 12 mats of rough flax at 
25 guilders per mat, at 23|<f. per guilder ; he dresses the flax, the 
expense of which is £6, 10«. ; and when dressed, it yields 83|^ 
stones of tow, and 680 lb. of flax. He sells the tow at 5^dL per 
lb., and delivers the flax to be spun into yam ; every 4 lb. pro- 
duces 5 spindles, and every spindle makes 8| yards of Imen; 
expense of spinning. Is. 4^d, per spindle; weaving, 5}d; and 
bleaching, 2^d, per yard. He then sells ^ of the linen at It. 9d^ 
i at 1«. Sd,, and the remainder at Is. 6d, per yard. Required his 
gain or loss, Ans. Gain, £41, 7s. Id 

80. What will the digging of the foundation of a house 68 f^ 
long, 83 broad, and 5 deep, come to at Is. 3d per solid yard ? 

Ans. 415f yards ; £25, 19s. 6^ f. 

81. A contractor engages to supply a ship with provisions, and 
receives 15«. per month of 28 days for each private man, thrice as 
much for each officer, and six times as much for the captain. The 
crew consists of the captain, 8 officers, and 160 private men. He 
provides 35 barrels of beef at £1, 155. 6d ; 16 do. of pork at £Z, 
12s. ; 8 tons 15^ cwt of bread at £1, 5s. per cwt. ; 82 bushels of 
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pease at 5«. ; 26 cwt 2 qr. 21 lb. cheeie at £1» 10«. per cwt. ; 18 
cwt. 3 qr. 16 lb. of butter at £8, 14«. Sd. per cwt. ; 26^ qr. of oat- 
meal at 19$, \ 8 cwt. of fish at £1, 6s. ; other small articles to the 
amount of £1, Is, djfflfl At the return of the ship, he finds his 
prdit is JC185, 158, bd. How long was the Toyage ? 

Ans. 4 months 21 daySr 

82. How many deals 14 ft. 6 in. long) and 9^^ in. broad, will 
floor a room 70 feet by 80? • . . • • Ans. 182^. 

88. A Memel log 14 ft 9 in. longwas sawed into 11 deals, each 
2 ft. 8 in. broad ; how many square feet did they contain ?— and 
what is the sawyers' wages at \\d, per square foot ? 

Ans. 865 ft. 9'' ; £2, 5«. 7}d f . 

34. A house is painted at 9}^ per square yard. The first 
room is 28 yards in circumference by 8|- high ; the second, 18 
yards by 8^; the third, 12 yards by ^\ ; the fourth, 14 yards by 
8 ; and the fifth, 10 yards by 8. The painter uses 16 stones of 
white-lead at ba, Sd, per stone, 80 pints of linseed oil at Is. Sd. per 
pint, and other materiaLs to the value of 16s. How much has he 
for his work?. ...... Ans. £3, 1 Is. 2{iL 

85, How many square yards of paving in a street | of a mile 
long, and 66^ feet broad? — and what will it cost at 6^ the 
square yard ? . . . . Ans. 29260 yards ; £792, 9s. 2d. 

B6, How many guineas should I receive in change for 850 
five-pound notes and 20 crowns? . . Ans. 1671 guin. 9s. 

87. If needles be bought for 2s. 6d, a gross, how many may be 
sold for 1(/. to gain 20 per cent.? Ans. 4. 

88. I bought 860 yards (k cloth at 5s. id, per yard, of which 
I sold 210 yards at 7s. 2d. ; but the article advancing in price, I 
sold the remainder at 9s. per yard t what did I gain on the whole ? 
— and how much per cent. ? 

Ans. Gained, £46, 16s. ; per cent., £48, 18s. 11^. 

89. A gentleman left among 5 sons £1500 in cash, and 5 bills 
of £48, 10s. 6d, each; he ordered £29 to be expended upon his ' 
funeral, and his debts, amounting to £464, 10s., to be paid. The 
remainder was to be divided among his sons ; the eldest was to 
receive i of the whole, and the balance was equally divided 
among the other 4. Required the share of each, Ans* Eldest 
son's shajre, £416, 7s. 6d, ; each of the others, £208, 38. 9d. 

40.^ A, B, C, and D got the present of a guinea, of which A 
claimed ^, B, 1^, C, ^, and D, ^ ; but found it too little : it is re- 
quired to determine their shares of it in proportion to the above 
Actions, Ans. A's share, 8s. 2$d'. ^; B's, 5s. bid.^j; C% 
4s. 1^. A ; I>% 8s. S\d.^. 

41. A farmer sold 115 qr. of wheat at £2, 10s.; 120 qr. of 
barley at £1, 15s. ; 275 qr. of oats at 20s. Sd, ; 8000 stones of hay 
at Sd, per stone ; and other articles to the amount of £96, 15s. 
Hie yearly rent of the farm is £817, 10s. 6d, ; he has 4 men- 
servants at £20 a year , 8 maid*servants at £14 \ 6 bssra^*^ s^i>^ 
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a year, each. Bequired his animal profit^ aOowiiig JEGO te 
reapers' wages, and £30, 15«. for tear and wear of imideiiieiits^ 

Ads. je298, 2s. lOi 

42. Sent to Bombay 800 jneces of lin^ esch 25^ yarda^ wiugk 
my correspondent sold at 1 sic rap. 12 an. per yard; wiist do | 
gain or lose, the prime cost of the linen being 2s. 7^ per jraid^ 
freight, Bid, per piece; my correspondent's commiftsiop, 5 per 
cent.; and the exchange, 2s. 1^ per sicca rupee? 

Ans. Gain, £342, 17s. dSd. !» 

43. If 100 stones are placed on the ground in a straig^ line at 
the distance of a yard from each other, how tu will a peno* 
trayel who will bnng them all one by one to a basket placed 
1 yard fh>m the first stone? • . Ans. 5 miles 1300 yards. 

44. A tank can be filled with water by two s^arate pipes; Igr 
the first it wonld be filled in 10 hours ; by the second, in 8 hours. 
It is begun to be filled by the first alone ; but when half full, the 
supply firom the seomd pipe is turned on. What was the whole 
time of filling the tank ? . . . Ans. 7 houra 18|^ mis. 

45. Aman aged 45hasapen8ion of £300 a year during hk oim 
life ; but he wishes to exdumge it for another, to continue not 
only during his own life, but alM> during that of his wife, a0ed.4O : 
what will this pension be, reckoning compound interest at 5 per 
cent. ? Ans. £245, 15s. C^ 

46. If a person lend £7000 at 6 per cent, compound interest 
and allow the interest to accumulate in the hands of the creditor, 
except £240 per annum, which he draws for family ei^»iditure$ 
how much will the creditor owe him at the end of 16 years ? 

Ans. £11621, Is. ly, 

47. A church, which contains 1500 persons, is built lor £1200 ; 
one-third of the seats are let at 38. 6(1, another at 2t. 6dl, and 
the remaining third at Is, The minister's stipend, £100, is paid 
from these rents, and the remainder applied to reimburse the ex- 
pense of building : how much per cent, is paid annually? Ans. £6, 5s. 

48. 2000 copies of an octaro work, of 600 pages, or 37^ sheets, 
are printed. The paper cost 12s. per ream of 500 sheets ; type- 
work, Is. per page ; press-work, 28. 6d. per ream ; other chsirges 
at printing, 5s. per sheet ; binding, 8id. per copy ; advertising 
and other expenses, £3, lOs. 2d. At what price must a copy be 
sold that the editor's profit may be 100 per cent. ? Ans. 4s. B^d. 

49. An architect employs 24 masons at 2s. 6d., 10 labourers at 
Is. 8(f., and 6 miners at 25. for every working-day from Feb. 4 to 
Nov. 11; but reduces their wages during winter as followa: 
masons, 2s., labourers. Is. 4c/., and miners. Is. 8dL per day. Required 
the yearly income of each, Ans. A mason's income^ £37, 6s. } a 
labourer's, £24, 17s. id. ; a miner's, £30, Is. Sd. 

50. A person possessed f of a copper-mine, and sold } of his 
share for £1710 ; what was the value of the whole mine at the 
stune rate ? • Ans. £8800i 



• 61. The stock employed hy a paper-mannlk^tarer is £2500. 
There is consumed annually 48 tons of rags, the J- of which cost 
£S6 per ton, and the remainder £20 per ton. He employs 24 
hands, whose wages on an average amount to 8s. each a week ; 
repairs, and other expenses, £205 per annum. He manufactures 
500 reams of paper at a guinea per ream, 800 at 18s^ 1200 at 15«^ 
1600 at 10s. 6cf., and 650 at 7s.'€dl ; the duty on paper is 20 per 
cent. Required the gain or loss, allowing 5 per cent, interest on 
the stock, •*«..• Ans. Gain, £537, 16s. 

52. An estate, consisting of 180 acres at 15s. an acre, 200 at 
32s., and 250 at Os.^ is to he dlTlded hetween two sisters; the 
elder gets the best ground, hut allows in return a greater quan- 
tity to the younger, so as to render the yalue equal. How much 
land has each ? Ans.. £ldei\ 242 ac. 2 row ; younger, 887 ac .2 ro. 

53. A cargo of corn eost £1200 ) !iOO quarters being damaged, 
were sold at 22^ and the loss sustained on them was £80 ; but 
the remainder was sold at such a price that there was a gfldn of 
£100 on the whole. Required the quantity^ the cost per quarter, 
and the selling price of a quarter of the undamaged part, 

Ans. 800 qr. ; cost, 30s. per qr. ; selling pricey 86s. per qr. 

54. One Sessa, in India, having invented the game of chess, 
shewed it to his prince, who was so delighted with it, that he 
promised him any reward he should ask; on which Sessa re- 
quested that he might be allowed 1 grain of wheat ^r the first 
square on the chess-board, 2 for the second^ 4 for the third, and 
so on, doubling continually to 64, the whole number of squares. 
Now, supposing a pint to contain 7680 of tiiese grains, and 1 
quarter to be worth £1^ 7s. 6d, it is required to compute the 
value of all the com, . Ans. £6450468216285, 17s. 8]dl Hm. 

55. A person observed the flash of a cannon 7 seconds before he 
heard the report ; how fax was the cannon distant, sound moving 
at the rate of 1142 feet per second? w Ans. 1 m. 904 yd. 2 ft 

56. A draper commenced business with a capital of £2000, and 
at the end of the year proceeds to * take his stock ; ' that is, to 
estimate the value of all the goods in his shop^ In the various 
articles of linen he finds 765 yards at 2s. 2e/., 372 yards at 2s. 6d^ 
465 yards at 2s. Sd^ and 82 whole pieces of Holland, each 43^ 
yards at lO^dL In the various sorts of woollen cloths he has 369^ 
yards broad at 19s. 6e/., 374 yards narrow at 7s. 6«?., and of lower- 
priced cloths 37 yards of each sort, at the difierent prices of 7s., 
6s. 3dl, 4s. 7d,, 8s. 9d,, and 2«. 6(^ The va^lue of all the other 
articles which he sells is £1379, 17s. id. His book-debts amount 
to £1000, and he has cash on hand £1780. He owes various 
sums amounting to £2300. What was his net profit, allowing 5 
per cent, interest on his capital ? . . Ans. £652, 7s. S^d. 

57. A tobacconist has on hand 8 hogsheads of leaf-tobacco, 
weighing net, 42 cwt. 3 qr. 12 lb.; prime cost, B^d. per lb.; duty^lft. 
M per &• He makes one-thi];d of it ixi^ V«\&VV^«k.^^^ ^^s^K5sc&se^ 
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2 oz. per lb. ; expense of twisting, l^d. per lb. ; tlie remainder be 
mannractnres into 8na£^ which loses 2 ok. per lb. ; expense, id. 
per lb. on the snuff. He sells one-half of the twist-tobacco at Ss. 
^e/., and the other half at 28. lOd. per lb. ; one-half of the snttlTat 
38,, and the other at 2$. 6d, per lb. What was the gain or loss? 

Ans. Grain, j£97, 1«. 8dL 

58. A wine-merchant has 54 dozen of Madeira wine, which be 
can dispose of just now at d6s. per dozen, but by keeping it two 
years, he expects to sell it at 41«. per dozen ; but besides losing 
the interest of the value, the leakage will be 2 dozen,- ceUar-vent 
and other charges, IBs, Whether will he gain or lose by keepiqg 
it? • Ans. Loss, £1, ]«. 4JdL !«. 

59. The first term of an increasing equidifferent series is 12, 
the common difference 15, and the number of terms 88. Find 
the last term, and the sum of the series, 

Ans. Last term, 567 ; sum of the series, 1 lOOi. 

60. A, B, and C, dividing a quantity of goods which cost £120^ 
mutually agreed that B should have a third part more than A, 
and C a fourth part more than B. What must each pay ? 

Ans. A, £30 ; B, £40 ; C, £50. 

61. The first term of an equirational series is 19, the common 
ratio, 13, and the number of terms, 8. Find the last term, and the 
sum of the series, 

Ans. Last term, 1192221823 ; sum of the series, 1291578640. 

62. A man has two silver cups of unequal weight, and a cover, 
which fits both, weighing 5 ounces. Now, when the cover is put 
on the less cup, the weight is double the weight of the greater ; 
but when put on the greater, the weight is triple that of the less 
cup. What is the weight of each ? . . Ans. 8 oz., and 4 oz- 

63. A man bought 17 yards of cloth, and gave for the first yard 
2s., and for the last IO5., the prices of the 17 yards making an 
equidifferent series. What .was the price of the cloth? Ans. £5,2i; 

64. A roan bought a horse, and by agreement was to give a 
farthing for the first nail that the horse had in his shoe, 2 
•farthings for the second, and so on, doubling the price for every 
nail in the four shoes. What was the value of the horse, suppos- 
ing that he had 24 nails in all his shoes? Ans. £17476, 5«. 3JdL 

65. A person mixed 60 gallons of wine, part worth Bs. per 
gallon, and the remainder worth IO5. per gallon, so that the 
value of the mixture was 8s. 6d. per gallon. What quantities of 
each were taken ? . . . Ans. 45 gal. at 89. ; 15 at 10«. 

66. Supposing that the expenses of constructing a railway aie 
two million pounds sterling, of which i part was money borrowed 
on debenture at 5 per cent., and tite remaining J were held in 
shares : it is required to determine what must be the average 
weekly receipts, so as to pay the shareholders 6 per cent., the 
expenses of working the railway being 45 per cent, of the grosi 

fieceipts, A.u«. £4020, 19«. eid. \i^ 



. TABLES OF COMPOUND INTEBEST AND AMOITIES. • 

TilBLK I.— SHKWmO THB SUM TO WHICH £1, AOOUMULATIirO AT COMFOOMO 
InTKRKST, WU.L AMOUKT US AMY NUMOBU OP YKARS PROM 1 TO 00. 

JEarAift^/f.—Bequired the lum to trhioh £1000, aocnmulating at 4} per cent^ 
ooinp«)und interest, will amount in 15 years. Amount of £1 in 15 years 

at 4| per cent., £1 9352824 X lUOO, Ans. £1935, 8t. Hd. s £1935-2834000. 



Year. 



S| per cent. 8 per cent. 



8| per cent. 



4 per cent. 



4| per cent. 



per cent. 



1 
9 

8 
4 
5 
6 

7 
8 
'9 
10 
11 
18 
13 
14 
15 
16 
17 
18 
19 
80 
91 
9S 
93 
24 
25 
28 

27 
28 
29 
90 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 



1*0250000 

1'05U6250 

111768906 

11038189 

11314082 

11596934 

1*1886858 

1*2184099 

1'2488680 

1-2800845 

1*8180887 

1-3448888 

13785110 

1-4129738 

I-4482989 

1-4842056 

1*5216183 

1-5506587 

1-5986502 

1*6386164 

16795819 

1*7215714 

17046107 

1-8087200 

1-8539441 

1-9002927 

1-947C00O 

1-09349:0 

2 04C4074 
2*0975676 
2*1500068 
2-2037569 
22588509 
2-3153821 
2*3732052 
2*4325353 
2*4933487 
2-5556824 
2*6195745 
8*6850638 
275219l>4 
9-8200952 
2*891£S0I 
290J8081 
3-0379033 
3-1138509 

3 1.916971 
3-2714896 
33532708 
.1*4371087 



10300000 

1-0609000 

1*€997270 

M255068 

1-1598741 

1*1940593 

1*2296739 

1*2667701 

13047732 

1*3439164 

1*3842339 

1*4257609 

1*4685337 

1-5125897 

1*5579674 

16047064 

1*6528476 

17024331 

1*7535061 

1*8061112 

1*8602946 

1*9161034 

1-9735865 

2*0327041 

9-0937779 

2*1565913 

2^12890 

9'2879277 

8*3565655 

8*4278025 

2*5000804 

2*5750828 

2^523358 

27319053 

2*8138625 

2-8982783 

2-9852207 

3*0747835 

3*1670270 

32620378 

3*3598989 

346069S9 

3*8645168 

36714523 

3-7815058 

3*8950437 

4*0118950 

41382519 

4*2562194 

4*3839060 



1*0350000 

1*0712250 

1*1087179 

11475230 

11876863 

1-2292553 

1*2722793 

1*3168090 

1*3688974 

1*4105988 

1*4599097 

1511U687 

1*5639561 

1-6186945 

1-6753488 

17339860 

17940756 

1*8574802 

1-9S25013 

1*9897889 

80594315 

21315116 

2*8061145 

2*2833285 

2-3632450 

2-4459586 

2*5315671 

26201720 

27118780 

2-8067937 
2-9050315 
30067076 
31119424 
3*2208603 
33335904 
84508661 
3-5710254 
36900113 
38253717 
3*9592507 
4-0978338 
42412580 
4-3897020 
4*5433416 
470S3586 
4*8669411 
00372840 
5*2135890 
0*3968646 
ft-58492ed 



10400000 

1*0816000 

1*1248640 

1*1698586 

1*2166529 

1*2653190 

1*3159318 

1-3685691 

1*4233118 

1-4802443 

1-5394541 

16010322 

1*6650735 

1*7316764 

1*8009435 

1-8729813 

1*9479005 

20258165 

2-1068499 

2*1911231 

2-2787681 

8-3G99188 

2-4647155 

25633042 

2-6658363 

2-7724698 

28833686 

2*9987033 

3-1186515 

3-2433975 

3*3731334 

3*5080587 

3*6483811 

37943163 

3*9460890 

4*1039325 

4*2680099 

4-4388135 

4-6163660 

4-8010S06 

4*9930615 

0-1997839 

5*4004953 

5*6165151 

5*8411757 

6-0748227 

63178156 

6*5705882 

6-833943^ 



1*0450000 

1-0980250 

1*1411661 

1*1925186 

1*2461819 

1-302S601 

1*3608618 

1*4821000 

1*4800951 

1*5529694 

1-6228530 

1-6958814 

17721961 

1-8519449 

1*9352824 

2-0823701 

2*1133768 

2-208^788 

23078603 

2*4117140 

2-5202419 

2-63365<X) 

2*7521663 

28760138 

30054345 

31406790 

32820096 

3-4297000 

3-5840365 

3^453181 

8*9138574 

40899810 

4-2740302 

4-466:1615 

4-0673478 

48773785 

5-0968805 

0-3262192 

5'BliSBaBl 

08163645 

6-07810O9 

6*3516155 

6*6374382 

6*9361229 

7*2482484 

7-5744196 

79158685 

8^14556 



1-0500000 

1*1085000 

1-1676850 

1*8156083 

1*8762816 

1-3400956 

1-4071004 

1-4774554 

1-5513888 

1*6288946 

17103304 

1-7958563 

18856491 

1-9790316 

2-078!)289 

2*1098746 

2*2920183 

24066199 

2-5269509 

2^6532977 

27859616 

2*9852607 

30715238 

3-8250999 

3-3863549 

3-5556797 

37334563 

39201291 

41161356 

4-3819424 

4*5380395 

47649415 

50031885 

52533480 

5*5100154 

5*7918161 

6-0814069 

6-3854773 

67047511 

7*03»0887 

7.1919888 

77615878 

8*14966(0 

8-5571503 

8*9850078 

9-4342589 

99059711 
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DECIMAL MONEY. 

A NBW SYSTEM OF RECKONING MONET DBCIMAXLt, bj Subdivid- 
ing the pound into tenths, hundredths, and thousandth?, has 
been for some time under discnssioD, vith a view to its intrbdoo- 
tion, if found to be practicable^ 

The precise details of the system are not determined tipoii, nor 
the names to be giveii to the new denominations of money, but 
the leading principle in the proposed change is to divide the pound 
into lOOO parts, instead of, as at present, into 960 farthings^ and 
to advance from one denomination to another^ by tens (or oom^ 
bination of tens), as in simple numbers, instead of from 4 farthings 
to 1 penny, 12 pence to 1 shilling, 20 shillings to 1 pound. If 
this, system be adopted, calculations in money will become as 
easy as those in simple numbers, and will be wrought by the rules 
of Simple Addition^ Subtraction, &c 

li has been proposed by some, to divide the pound into 1000 parts, 
termed mils — 10 mils to make one cent : 10 cents, 1 tiorin ; and 10 
florins, 1 pound. By others, it is proposed to term the 1000 parts into 
which the pound is to be divided, cenU — 100 eents to mi^e 1 dorin, 
and 10 florins, I pound. 

As this latter plan is simpler than the other, we shall assume it to be 
the one adopted ; and as the principle of dividing the jpound into 1000 
parts is the same in both, the mode of working questions will also be 
the same« whichever plan should ultimately be preferred. 

The following table will shew the nature of the proposed decimal 
division of the pound. Both of the proposed plans are given. 

Ccntiu mia. 
Flortiif. Cents. Florint. 1 ^ 10 

1 = 100 or^ 1 = 10 = 100 

£1 = 10 = 1000 £1 =: 10 = 100 = 1000 

Accounts would thus be kept in pounds, florins, cents ; and shillings, 
pence, and farthings would be disused. 

As a cent is the 1000th part of a pound, whilst a farthing is the 
960th part, it follows that a farthing is equal to 1^ cent ; and a 
cent to 1^ of a farthing — that is, ^ less than a farthing ; 25 cents, 
therefore, will be the same as 24 nrthings. A florin, or 100 ceni^ 
is equal in value to 2«. 

Besides florins and cents used in keeping accounts, variotis other coins, 
each representing so many cents, will be required. The coins under 
the new system may probably be nearly as follows : — 

Cmts> 

GK)ld Sovereign or pound, • . . • = 1000 

K ^do. • • • • s. d, = 500 

Silver Florin, . . . =20 . = 100 

« ^ do. or shilling, . = 1 . s dO 

R I do. or present sixpence, =s 6 . s= • 25 

» 10 Cent-piece, . , = 2| . = 10 

Copper 5 Cent-piece, . . s l| . = 5 

» 2 do. ^ % 

« 1 do. s 1^ of «k {8a^vci%^ = '^^ 



278 ELEMEITTS OF ABTTHMBTIC, 

The DBCTMAL8 OF ▲ POUVD—that Si, floriiis aad cen to m y t>e 

written in two ways ; thns — 

S6 9 75 tfr, 36-1)75 

The fint method mar nobablf be need in ■wrahante* boqlES : the 
■econd, in which the 9 floriDt 75 oente are written as 97^ «eaia, wiU 
be the moet oonvenient in ealenlations ; all that is neeeasary to £s- 
tingnith the eents from the poundS| being the plwiing a dooimaL point 
between them* 

In adding, subtracting, maltiplying, dividing, Ao. soma of mbney, 
the process will be exactly the ssme as in simple munben, except 
that it will bo neoessarj, in reading the figores, to attend to the 
placing of the decimal point in all oases before the tAird Mmxn from 
the right when the given nnmber is oents, and before the Jtni fignxe 
on tlie right when the number is florins, to distingniah. tlie llMins 
and cents from the pounds. 

It is to be observed that three figures are used to t umiii the 
decimals of a pound — ^thua, *S46: the first decimsl meana florias^ Mui 
the two last oents ; or all the three figures mav be read aa eeatm. 

In any number written as oents, the three last figures are rnd mb 
cents (or florins and cents), and tiU the rest as pounda, the decimsl 
point being pUced before the third figure firom the right : time, 43624 
oents is read as £43, 6 fiorins, 24 centB, or as £43, 624 oent^ 

Again, in any number of florins, the last flgure is read aa florins, 
and all the rest as pounds— thus, 7468 florins is read as £746, 8 flotus. 

The following examples, in the various rqlea of Arithmetio^ wlU 
shew the method of calculating in decimal money :-^ 

Examples, 

1 . Add together 43 pounds, 7 florins, 83 cents ; 126 pounda. 2 florins, 
74 cents ; 842 pounds, 9 florins, 86 cents. 

£ IloriiM. Centa. 

43 7 83 £43*783 

126 2 74 or, 126*274 

342 9 86 342*98 6 

Sid 43 £513 * 04$ .dnneer, 

2. Subtract firom 4978 pounds, 9 florins, 87 cents s 3785 poondv 
8 florins, 98 cents. 

iB norlni. Cents. 

4978 9 87 £4978*967 

8 785 8 98 or^ 3785*896 

1193 89 £1193*089 Answer, 

3. Multiply 2354 pounds, 6 florins, 49 cents, by 5. 

£2354*649 
5 

• £11773*245 ^IfwiMT. 

4. Divide 8796 pounds, 8 florins, 96 cents, by 8. 

8 ) £8796*896 

£\Q99*QV2 Aiuioer. 
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5. Wliat is the price of 35 yards of doth, at 7 florins 25 cents 

perj«id(« Us. (f^.)^ 

•725 Hers the 7 florins S5 eents an written as 795 cents, 

35 and being multiplied by 85, amount to 85875 cents. 

qx^^ The decimal point being placed befors the third flgurs 

ovre from the right, the tturee last fig^ires express cents 

. 2175 (or florins and cents), and all the rest pounds. The 

£25*375 -dnt, answer may be read either as 485*375 cents, or as 

£85, S floriiu, 75 cents. 

6. What is theprice Of 42 quarters of wheat, at £2, 9 florins, 50 eent% 
per quarter (=s £2, 19s.) ? 

£2*950 

42 Sen the three last figures are osnts, and aU the rest 

•j^Tjz pounds, the decimal point being placed between them* 

•. ,^?!r T^o answer may be read either as i8183, 9U0 cents) or 

11300 as iU88, 9 florins. 

£123*900 Ans, 

7. What is the interest for 1 year on £95^ 8 florins, 45 cents, at 
4 per cent. ? 

£95-845 To aiyide oidinaxy numbers by 100, the two last 

4 flgures are struck off. In decimals, the division is 

383*380 accomplished merely by removing the dedmal point 

two places to the t^, and then writing the two last 

Jtm. £3'833||y{f figores as a fraction with the diriaor, 100, placed below. 

Bxercises. 

1. Add £2, 5 florins, 33 cents ; £4, 9 florins, 86 cents ; £7, 3 cents j 

£8, 6 florins, 75 cents, Ans. 23*197 

2. Subtract £136, 9 florins, 29 cents, from £254, 3 florins, 18 cents, 

Ana. 117-389 
a Multiply £25, 9 florins, 27 cents, by 3, 5, 6, 8, 

Ans. £77*781 } £129*635 ; £155*562 1 £207*416 
4. Divide £75, 2 florins, 36 cents, by 2, 4, 7^ 8, 

Ans. £37-618 ; £18*809 ; £10*748 ; £9*404J 

What is the price of the following : — 



5. 


37 yards of cloth, at £1*075 per yard. 


. Ans. £ 39*775 


6. 


132 n It £*904 n 


>. 119*328 


7. 


435 lbs. of sugar, at 17 cents per lb. 
122^ yards of satin, at £1*3*26 per yard. 


. i» 7-395 


8. 


» 162*435 


9. 


620 w of cotton, at 76 cents, n 


. . 47120 


10. 


336 lbs. of tea, at 2 florins, 35 cents per lb. . 


n 78*960 


11. 


538 H of sugar, at 13 cents n 


. If 6*994 


12. 


18 quarters of wheat, at £2*436 per quarter. 
What is the interest for 1 year on : — 


H 43*848 


la 


£378, 4florint, 37 eentf, at 2 percent . 


Ans. £7-568^ 


14. 


296, 5 1. 24 ,. 2i n . . 


- 7-413 T^ft, 


15. 


425, 6 42 » 3 1. . . 


" 12769^ 


16. 


369, 4 K 82 K 4 r . . 


. 14*779^ 


17. 


654, 9 76 « 5 • • . 


■ 82*748 ,gg^ 
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BLBMBNTS OF ABITHlkBTia 



Shillings, Pence, and Faethinqs msy be ctmveried into decimal 
money ; and dbcimai. money into shilluigs, &c. by the IbUowing roles': 
they give the answer within a £urthing or a eent of the ex&ot valae. 

I. To ooNYE&T Shillings, Pence, and Fabthincb into Decimal 
Monet. 

Rule. — Reckon Ao^the number of shillings m so many florins. ; and 
if the shillings are an odd number, reckon the 1$. oyer as 50 cents ; 
convert the pence into farthings, which, with any iarthings in the 
given sum, reckon as so many cents — adding one more £ar every 24 ; 
then add the whole for the answer. 



I. 
2. 

a 

4. 



Example, — Convert 7«. ^id, into decimal money. 

FUmtIiu. Canti. 

7». = 3 60 

8^rf. s= 33 farthings, and adding 1 = 84 

3 Si Am. 

Eaerdses. — Convert into decimal money : — 

Roariiu. C«utt. 

£0 6 5 . Ans. 3 20 5. £0 17 

7 8A , n 3 85 6. 12 

IB 3 . « 6 62 7. 16 

11 7} . •> 5 82 8. 19 



Here 1 is added 
to tbo 33£uthings, 
there being 
S4in3a. 



6 

10 
4 



I- 



Ans. 



8 
6 
8 
9 



Omth 

77 
38 
41 



IL To CONVERT Decimal Monet into Shillings, Pence, and 
Farthings. 

Rule; — Beckon tvjice the number of florins as so many shillings ; and 
reckon the cents as so many fiirthings— less 1 fat every 25 ; then add 
the whole for the answer. 

Example — Convert 5 florins, 42 cents, into shillings, &c 



5 florins = 10& 

42 cents, less 1 = 41 farthings, = 10|rf. 

10«. \Q\d, Am. 
Exercises. — Convert into shillings, &c. : — 

Florins. Genu. florliu. Centt. 



1. 62 . Ans.£0 1 3 

2. 1 43 . . n 2 10 
^ 5 06 . • 10 1 



4. 
5. 
6. 



7 
8 
9 



92 
87 
65 



Here I is de- 
daoted from 42 
eents, there being 
once 26 in 42. 



Ana. 15 10| 
17 9 
19 3| 






THE END. 



Edinburgh : 
Printed by W. and B. Cbamberib 
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Imb SDPPLiMtM'Auv No™ and WoodEngrBYing!. In TweUa Voli 

(lua, price ISi. ; clotb gUl, price 24j. ; or piper coien, price Is.. 
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B^railngs, Wood-cuts, aod Maps. Id Four Toluma, price £ 

liaadsQmely Ijound in clotii i morocco, or calf extra, gilt edges, £4» t 

3U Pictorial Histor; of England, from tlie Earliot Tima dowD to leii 

Illiistrnted witli upwards of ICOU Wood &igraiings. la e Yoli., roya 
price £4, IDt. cloth lettered. 
ns Sitteiy of the Peace. By Ruiur MAamnin. New and niut 
EditlOD. KerLsed by the AuUior. In One bandaome VoliuQe. royal 
priee Iti. doth lettered. 

m'e BepoiitDTV of laatrnetlve and Amnalnr TrMts. In Ti 
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— in cloth gilt, >t It. ed. CHdi. Eaali Volame la Uluamced with V 
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Chambers's Information for the People. New and Greatly Improved Edition, 
embellished by many new Wood Engravings to the best style. Two Vols., 
royal 8vo, price 16s, cloth lettered. , 

Ghanibers's Cyclopsedia of English Idteratnre. A Critical and Biographical 
History of English Writers in ail departments of Literature; illustrated 
by specimens of their Writings. Two Vols., price lU, cloth lettered. 

Ifew EditioHt now publishing in Weekly Numbers, at lid, ; and In 

Monthly Farts, at 7d, 

Chamhers's People's Editions. A aeries of Original, Translated, and Selected 
Works, printed in double colunms, 8vo, and, from their cheapness, 
adapted for the use of the less opulent classes of the communis. 

Chambers's Atlas for the People. New and In^nwed Edition, Royal 4to, 
cloth lettered, price 15«. This Atlas consists of 82 Quarto and 4 Folio 
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and copious Consulting Index, 

Chambers's Parlour Atlas. Boyal Sto, doth lettered, price 15s, "/his Atlas 
consists of the same Maps, &c., as the Atlas for the Pboplxt 

Chambers's Minor Atlas. Royal 4to, cloth lettered, price Us, This Atlas 
consists of 15 Quarto Maps, beautifiilly printed in coloun. 

Chambers's Miniature Library. In 13 Vols., 32mo, cloth gilt, price Gs, ; 
single copies, price 6d. each. , ' ^ 

Selections from Chambers's Bepository and Miscealany. 

TALES for ROAD and RAIL. ' In 5 vols. 

» SELECT POETRY. $» 1 vol. 

HISTORY and ADVENTURE. u 2 vols. 

TRAVELS and SKETCHES of SCENERY. ir 1 voL 

ENTERTAINING BIOGRAPHY. - u 8 vols. 

Each volume complete in itself, price is^jiUitht or Sf. 6d. cloth gilt. 

Commercial Tables ; consisting of RA>koning, Interest, Annuity, Money, 
Weights, Measures, and other Tillies ; and forming a convenient Manual 
for the Warehouse and Counting^ room. Price 3t. strongly half-boimd. 

The Youth's Companion and Connsellor. Edited by w. Chambkbs. 
Frontispiece and Vignette Titld. Price 5s, square 16mo, cloth gilt. 

Things as They are in America j being the Nabjultivb of a Toun in British 
Ambkica and the Unitbo Statbs. Second EdUiont with Hints to 
Emigrants. By W. Chaurbrs. Price 6s, post 8vo, cloth lettered. 

American Slavery and Colour, iiiostrated with a Map. By w. Chambbrs, 
author of * Things as^ihey are in America.* Price is. 6d. post 8vo, cloth. 

Improved Dwelling-Hon^es for the Humbler & other Classes in Cities. 
Based on the S<«)ttish Dwelling-House System. With Flans. By W. 
Chamrbrs. Price Ix. 6d. 

Peebles and its Neighbourhood) ^ith a 'Rw on Pebbles Railway. By W. 
Chambers. lUustratcd with Wood-cuts. Price Is, sewed, or Is, 6d, cloth. 

Works of Sobert Chambers* in Seven post 8vo volumes, embelUahed with 
Vignett^^ngravings, eloth. As. each. 

Tracings .of Iceland and the Faroe Islands. By Robert Chambbbs. 
illustrated with Wood Engravings. Being an Account of a Visit to these 
Islands in the Summer of 1855. In small 8vo, sewed, price Is. 

Dome&tic Annals of Scotland, from the Reformation to the Revolution. 

Edited by Hobebt Chambers. In 2 Vols, demy 8vo, price 2is. 
Edinburgh Papers — Ancient Domestic Architecture of Edli 

lilliiliiiil.il » I Irafnrfi t"^" "•''^fr^ of 1573. By Roj^ 

Demy 8vo/^ ^"^^^•^^p^ 

Cookery and Dob ^^vea« 

neatly boa 
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By LasoI W* 
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